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THIS MONTH'S COVER 


The combined downdraft bench and wet type unit dust collector 
has given satisfactory results in the control of magnesium dust. 
See article on Scrapbook of Exhaust Hood Design, page 62. Photo- 
graph, courtesy American Radiator & Standard Sanitary Corp., 
Louisville, Ky. 
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LORING F. OVERMAN 


| 
Washington News | 





ONGRESSIONAL whips began to crack in earnest 
as June merged into July, and out of the hoppers 
began to flow these legislative musts: 

A balanced tax bill cleared its originating commit- 
tee in the House. 

A social security bill with a broadened base awaited 
action by a Senate-House Conference Committee. 

Rent control was extended. Draft extension neared 
final approval, with stop-gaps provided to prevent its 
expiration. 

The basing point bill cleared Congress, only to meet 
a Presidential veto. 

Meanwhile, business boomed; housing made new 
records, and apparently everything possible was being 
done to send members of Congress home with good 
report cards upon which they could present their cases 
for reelection. 

Apparently the Administration plea to voters was 
to be “Business is Booming; why risk a change?” 

Beside the GOP-announced slogan, “Enough is 
Enough,” the boom talk is mighty strong medicine. 


Tax Bill Vote Bid 


Because of the need for speed during the closing 
weeks of Congress, it was anticipated that the House 
membership, and then the Senate Finance Committee 
and parent body, would all go along with the “balanced 
tax bill’? released for action on June 23 by the House 
Ways and Means Committee. The proposed bill would 
slash excise taxes more than a billion dollars, but 
would provide additional taxes to offset losses. 

As the House Ways and Means Committee approved 
the balanced bill by a vote of 17 to 8, the Treasury is 
due to pick up $433 million from an increase in the 
income tax on corporations earning more than $167,- 
000 a year; $100 million in anticipated increases in 
income tax collections resulting from the excise trim- 
mings; $100 million from tightening the restrictions 
on charitable trusts, family foundations, educational 
institutions, ete. 

It is also expected to gain $95 million from plugging 
miscellaneous loopholes; $20 million from the loss on 
maturity of municipal bonds; $170 million from a 
withholding tax on corporate and patronage dividends; 
$70 million from a stop-gap on life insurance com- 
panies; and $45 million from lowering the interest 
paid by the Treasury on tax refunds. 

While observers were confident that the proposed 
balanced tax bill would sail through committees, floor 
action, conference committees, and final floor approval, 
President Truman refused to commit himself as_ to 
whether he would sign the bill. He has repeatedly in- 
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dicated that he would not approve excise tax cuts un- 
less they were balanced by offsetting revenues. Al- 
though the present bill meets that particular Presiden- 
tial requirement, the President indicated that it might 
not reach him in its present form, so he had better 
reserve comment. 


Social Security Broadened 


Nearing the stage of completed legislation was a 
new Social Security Bill—passed by House and Senate, 
and awaiting action by a conference committee as the 
month ended. Points of agreement in both House and 
Senate Bills, and therefore certain to become law, were 
the following: 

1. Tax to be levied on the first $3,600 of income, 
instead of $3,000 as at present. 

2. Cover self-employed with annual net income of 
$400 or more, exempting farmers, ministers, doctors, 
lawyers, dentists, osteopaths, veterinarians, chiroprac- 
tors, optometrists and some engineers. 

3. Cover domestics employed by a housewife two 
days or more per week. The House fixes as another 
requirement, employment for 26 days per quarter. The 
Senate requirement is 24 days. 

4. U.S. citizens employed outside the United States 
by an American employer would be covered. 

5. Employment in the Virgin Islands and Puerto 
Rico would be covered if requested by Puerto Rican 
legislature. 

On nine points, Senate and House are not in agree- 
ment, and considerable debate in committee is antici- 
pated. Still to be decided are the following: 

1. House would raise present 142% tax rate to 2% 
next January 1. Senate would start the increase in 
1956. After 1956 both houses would increase the tax 
rate by %% in 1960 and 1965, with a top rate of 314% 
reached in 1970. 

2. House would tax tips; Senate opposed. 

3. Senate exempts from self-employment tax all ac- 
countants licensed or registered under state or munici- 
pal law; all architects, all professional engineers, and 
funeral directors. House does not exempt those groups. 

4. House extended the definition of employee to 


: inelude another 500,000 door-to-door salesmen, life 


insurance agents, lessee-miners, homeworkers, contract 
loggers, contract construction workers, etc. Senate 
retains present coverage, with minor changes in 
definitions. 

5. House and Senate versions differ materially as to 
payment of tax by non-profit organizations. 

6. Agricultural workers are covered under certain 
conditions in Senate version; House bill would cover 
only certain post-harvesting activities of commercial 
handlers of fruits and vegetables. 

7. While benefits are to be almost doubled for most 
beneficiaries, exact provisions must still be written. 

8. Senate proposes single deduction for both social 
security and income tax; House expected to concur. 

9. Lively debate is anticipated over permanent dis- 
ability benefits set up by House bill. 

There is a growing feeling in Congress that the new 
bill is only a step toward “needed coverage.” It is be- 
ing voted for with the understanding that there will 
be an early study of ways to cover everyone, feasibil- 
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Added life for these LIVING QUARTERS... 





In constructing new apartment ac- 
commodations for married students, 
Indiana University, Bloomington, 
Indiana, took steps to forestall ex- 
cessive maintenance. In seven serv- 
ices where severe corrosion is 
invariably present, the architects 
specified wrought iron pipe. Ap- 
plications included cold and hot 
water lines; downspouts; steam con- 
densate lines, and soil, waste, and 
vent piping. 

Byers Wrought Iron pipe has a 
proven record of long, dependable 
life in every one of these “hot 
spots.” The most impressive his- 
tories are provided by old buildings, 
where many original wrought iron 
plumbing and heating lines are still 
serving after periods ranging up to 
half a century. 

The reason for wrought iron’s 
unusual service is found in its un- 
usual character, whichisduplicated 
in no other material. Tiny fibers of 
glass-like silicate slag, threaded 
through the body of high-purity 
iron, halt and “detour’’ corrosive 
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piping services are 
BYERS WROUGHT IRON 






INDIANA UNIVERSITY APARTMENTS 


BLOOMINGTON, IND. 


EGGERS AND HIGGINS, SUPERVISING ARCHITECTS 
JOE H. WILDERMUTH AND CO., ARCHITECT 
FREYN BROS., PIPING CONTRACTORS 


action. This forces corrosive attack 
to spread uniformly over the sur- 
face, instead of concentrating at 
one point to pit and penetrate the 
wall. The fibers also anchor the 
initial protective film, which shields 
the underlying metal. 

When pipe specifications are 
written, careful thought should be 
given to the consequences of fail- 
ure. The expense of installing is 
material cost plus the pipe fitter’s 
labor. The cost of repairing is mate- 
rial cost plus the labor of pipe 
fitter, mason, plasterer, carpenter, 
painter—as many as five crafts. The 


wisdom and economy of using a 
durable pipe is self-evident. And 
Byers Wrought Iron pipe answers 
the need. 

The story of how wrought iron is 
made . . . where it is successfully 
serving ... and why it lasts longer, 
is briefed in our booklet, THE A B 
C’s OF WROUGHT IRON. Ask for 
a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, San Francisco. Export 
Division: New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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ity of pay-as-you-go financing, and long-run relation- 
ship between government payments and private com- 
pany pensions. 


Veto Surprises 


Both those who ship and those who receive the 
product of the air conditioning industry may antici- 
pate being affected by President Truman’s veto of the 
freight absorption bill (S. 1008). Passage of the bill 
had been urged in the hope of correcting the situation 
resulting from the Supreme Court’s opinion in the 
Cement Institute case, in which delivered pricing and 
freight absorption were held illegal. 

Proponents of the bill were much surprised by the 
veto, inasmuch as many signals pointed toward its ac- 
ceptance. Both chambers of Congress had passed the 
bill twice with large majorities. The Justice Depart- 
ment had approved S. 1008, indicating that they be- 
lieved business entitled to know the rules under which 
it must operate. Justice Department spokesmen also 
stated that the legislation would neither have weak- 
ened the anti-trust laws, as opponents charged, nor 
have encouraged price discrimination favorable to 
large competitors. 

While disappointed at the veto, proponents of the 
bill are seizing upon the wording of the President’s 
veto message as evidence that “There is no bar to 
freight absorption or delivered prices as such.” In a 
press release following announcement of the veto, Sen- 
ator O’Mahoney (sponsor of the bill), said: 

“There were two issues presented by S. 1008. Name- 
ly, whether or not delivered prices and freight absorp- 
tion per se are illegal; and whether or not a mere 
change of price by a competitor could be used as the 
basis of a government prosecution without prima facie 
proof of the illegal effect provided by the Robinson- 
Patman Act. 

“On the first issue I have read with satisfaction the 
President’s words:—‘Thus it is quite clear that there 
is no bar to freight absorption or delivered prices as 
such.’ I take this to be an expression of the desire of 
the President of the United States that the Federal 
Trade Commission should not bring any proceedings 
against any seller who, by individual action, without 
combination or conspiracy adopts either of these 
prices.” 

With reference to the second issue, Senator O’Ma- 
honey said “Businessmen will note the following state- 
ment from the veto message of the President:—‘I 
recognize that businessmen have been concerned lest 
they be penalized for perfectly sensible and appropri- 
ate competitive action. I believe their concern is un- 
warranted.’ 

“Those words likewise should be an encouragement 
to businessmen who desire to compete by the pricing 
methods mentioned in my bill and should also be a 
clear indication to all government agencies that there 
should be no process against ‘perfectly sensible and 
appropriate competitive action’ involving freight ab- 
sorption or delivered prices which the President says 
are not illegal ‘as such.’ That is the objective sought 
in my bill. 

“Finally, with respect to price discrimination, the 
President says :— 
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“At the present time a principal test of unjustified 
price discrimination under the Clayton Act is whether 
the effect may be substantially to lessen competition.’ 

“This gives Presidential emphasis, it seems to me, 
to the provision of the Robinson-Patman Act which 
defines what an unlawful price discrimination is. It 
is the same definition which I placed upon the Robin- 
son-Patman Act, namely, a discrimination the effect 
of which may be substantially to lessen competition 
or to create a monopoly.” 


Watchdog Committee 


To make certain that the Federal Trade Commission 
keeps an open mind on the subject, five Senators who 
voted for the bill have formed a “watchdog” commit- 
tee. Chairman Ed Johnson (Dem., Col.), of the Senate 
Interstate Commerce Committee, named the following 
to serve with him: Senators Francis J. Meyers (Dem., 
Pa.), Herbert R. O’Connor (Dem., Md.), Homer E. 
Capehart (Rep., Ind.), and John W. Bricker (Rep., 
Ohio). In explaining the formation of the committee, 
Senator Johnson said that “the frequent shifts in posi- 
tion of the Federal Trade Commission, particularly its 
early approval and later disapproval of the O’Mahoney 
bill, had destroyed public confidence and required close 
day-by-day watchfulness over its activities in this 
field.” 

Whether or not new legislation will be necessary, 
Senator Johnson said, will depend upon how the com- 
mission responds to the overwhelmingly expressed de- 


mand of Congress and “the clear implication in the , 


President’s veto message of a need for assurance to 
businessmen of their right to engage in competitive 
pricing practices, including the absorption of freight.” 
Senator Johnson said he proposes to ask the FTC to 
submit to the subcommittee copies of all orders, deci- 
sions, briefs, pleadings and other papers which may be 
publicly filed in any of the pending cases. 


Small Business Aids 


Hearings on the Administration’s plan for a new 
plan of aiding small business by means of long-term 
guaranteed loans, opened with scant enthusiasm on 
June 22 before the Senate Banking Committee. Secre- 
tary of Commerce Sawyer was the first witness, but 
Senator Roberson (Dem., Va.) indicated at the open- 
ing of the hearings that the schedule of business re- 
maining before Congress will hardly permit passage 
of legislation so controversial. 

It seems evident that enthusiasm for this program 
is cooling somewhat. Many hundreds of bills have been 
introduced in Congress with the idea of helping small 
business—yet the problem remains. There is a grow- 
ing doubt that easy-to-get loans provide the real 
answer. There are some who believe that success in 
business, large or small, depends somewhat on brains, 
ambition, skill, judgment, and other similar assets, in 
addition to equity capital. 

In his testimony before the committee, Commerce 
Secretary Sawyer observed that the only way to tell 
whether the small business loan plan will work is to 
try it 
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BRIEFLY STATED 


© An important action taken at the recent IBR meet- 
ing at White Sulphur Springs was a change in the 
Rating Code for Cast Iron Boilers. It was voted to 
reduce the piping and pick-up factors for automatically 
fired hot water boilers. The research work at the 
University of Illinois has provided the factual basis 
for a reduction from 1.53 to 1.33 for the smallest size 
boilers. No change was made for steam boilers or for 
boilers fired by hand. An IBR testing and rating code 
for all types of baseboards was approved. Also adopted 
was a testing and rating procedure for conversion of 
gas-fired boilers. 


© One of the first medium-priced housing develop- 
ments in a northern area of the country to offer com- 
plete year-round air conditioning is now nearing com- 
pletion in the Mount Airy section of Philadelphia. 
Built by Max Chipin & Sons, each of the 54 homes in 
the development is equipped with a General Electric 
packaged air conditioner and a warm air furnance. 
Systems were designed and installed by the George 
C. Lewis Company. Homes, including garage, will sell 


at $16,500 to $17,500 and are of brick, semi-detached 
construction. 


© The Carrier Conduit Weathermaster system was 
selected for air conditioning Pittsburgh’s newest and 
largest skyscraper, the first of the major buildings 
to rise in the new downtown area. Dravo Corp. of 
Pittsburgh is heating, ventilating and air condition- 
ing contractor for the entire project. The 40-story 


structure will bc known as the 525 William Penn 
Place Building. 


® The University of Buffalo and Westinghouse Elec- 
tric Corp. have established a cooperative arrangement 
for the postgraduate training of Westinghouse engi- 
neers. This is the seventh institution at which the 
Westinghouse graduate study program has been devel- 
oped. 


© Lester T. Avery, president of ASHVE, denied that 
“everyone wants a different temperature” in a talk to 
the Illinois Fuel Merchants Association in Chicago 
May 10. Mr. Avery said there is an effective temper- 
ature comfortable for nearly everybody and cited ex- 
perience in increased productivity and comfort of 
workers in war plants having controlled conditions. 
With proper regard for activity level of occupants and 
the fact that the air envelope is always a cooling 
medium for the human body, comfort conditions can 
be established which are suitable to practically all 
occupants of a given space. 


® Factory unit sales of all sizes and types of mechan- 
ical coal stokers for the first three months of 1950 
totalled about half of unit sales for the same period 
in 1949. 
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® Preliminary site preparation work was recently 
started on a new $6.5 million motor truck engineering 
and laboratory building for the International Har- 
vester Co., at Ft. Wayne, Indiana. The structure will 
be located on a 25-acre tract of land on Meyer Road, 
directly opposite the company’s existing motor truck 
plant. Air conditioning will be provided in offices and 
drafting rooms and extensive ventilating equipment 
will be located in a fan room on the roof. Albert Kahn 
Associated Architects and Engineers of Detroit de- 
signed the building. 


e¢ W. P. Chrysler Corp. has announced the award of 
a contract to the Turner Construction Co. for erection 
of a 32-story air conditioned addition to the Chrysler 
Building in New York to be known as the Chrysler 
Building East, and is scheduled for completion Sep- 
tember 30, 1951. The new building will abut the 
northeast wing of the present Chrysler Building for 
the lower six floors and will be a complete self-con- 
tained unit with its own elevators and utilities. Guy 
B. Panero is consulting engineer, with Reinhard, Hof- 
meister, and Walquist, architects. 


© The first commercial standard for polystyrene plastic 
wall tile has been issued by the Commodity Standards 
Division of the National Bureau of Standards, accord- 
ing to the Society of the Plastics Industry, Inc. Iden- 
tified as Commercial Standard CS 168-50 Polystyrene 
Plastic Wall Tiles and Adhesives for their Application, 
it will be effective on July 15. 


e A study of specification requirements for cast iron 
soil pipe and fittings has been started by the Cast Iron 
Soil Pipe Institute. The study is being undertaken 
by the technical committee of the Institute, which 
represents 27 major manufacturers of cast iron soil 
pipe and fittings. 


e An article in the July 1 issue of the Saturday Eve- 
ning Post entitled “Is the World Getting Warmer?” 
says that the polar ice packs are thawing out and 
formerly icebound land is emerging in antarctic re- 
gions. According to the article, this warming up 
process will continue for some time to come until 
eventually Greenland will be as warm as South 
Carolina. 


© New quarters for the General Electric Research 
Laboratory are nearing completion near Schenectady. 
A revolutionary type of laboratory structure, the new 
plant will be completed and occupied by late August. 
The building will house a radiation laboratory with 
its new 300,000,000-volt synchrotron and other atom- 
smashers, a low temperature laboratory where helium 
is liquefied for studying effects near absolute zero, 
chemical pilot plant and service shops. Key to flexi- 
bility of building layout is availability of many serv- 
ices and use of movable steel partitions. A series of 
vertical shafts at 12-foot intervals on both sides of the 
halls of the five-story main building provide such serv- 
ices as direct and alternating current of various vol- 
tages, oxygen, hydrogen, nitrogen, illuminating gas, 
compressed air, vacuum, steam, distilled water, city 
water and a drain. 
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ALL AUTHORITIES AGREE— 


Radiation Causes 65% to 80% Heat Loss 
Or Heat Intrusion in Wall Spaces | 
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Prof. E. R. Queer, of Penn. State College, in “Importance of Radiation and Heat Transfer 
Thru Air Spaces,” published by the Amer. Society of Heating and Ventilating Engineers, states: 


“It has been generally supposed that most of the heat lost through air spaces of build- 
ing structures was by conduction and convection. However, this is not the case; most of the 
heat transferred between conventional building materials is by radiation. 


“Approximately 75% of the total heat transfer is by radiation.” d 


Convection through air spaces in walls combined with conduction accounts for 20% to 35% 
of heat flow. Most of the flow, winter or summer, from warm wall to cold, is radiant, effectively barred 
by multiple layers of accordion aluminum permanently compartmented with cellular reflective 
spaces. Their slight mass and the spaces bar conduction, their construction blocks convection. 


Multiple Accordion Cellular Aluminum Reflects 97% of Heat Rays: Emits 3% 
Thick aluminum is absolutely impervious to water vapor, and pushes out fortuitous vapor. 


The commercial form of multiple sheet accordion aluminum with permanent reflective 
cells is Type 4 and Type 6 Infra Insulation, costing respectively, less than 71¢ sq. ft. and 9¢ sq. ft., 
material and labor, in new construction between wood joists. 


FREE! PROF. QUEER’S BOOKLET ON RADIATION 
THERMAL FACTORS, TYPE 6 INFRA 


Down-Heat €.044, R22.72 equals 7'/.” DRY Rockwool 

Up-Heat (.080,R12.50 equals 4” DRY Rockwool 

Wall-Heat (€.073,R13.69 equals 4!/.” DRY Rockwool 
VAPOR PERMEABILITY equals ZERO 


INFRA INSULATION, INC. 
10 Murray Street New York, N. Y. 
Telephone: COrtlandt 7-3833 


INFRA INSULATION, INC. 
10 Murray Street, New York, N.Y. Dept. V-7 


Please send Prof. Queer’s booklet on Radiation. 


LS) | es 





Address___- 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S. A. 
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F major importance in the large over-all construc- 
tion figure totals is that segment represented by 
school buildings. 

To show the size of this segment let us examine the 
expenditures for publicly-financed school construction. 
In 1948 it was $567 million and in 1949 this jumped to 
$850 million. In each case, the figure does not take 
into account the large sums spent for the construction 
of private and parochial schools. It appears that com- 
parable amounts will be spent on school construction 
during the current year. 

Small cities and municipalities have to plan for the 
increase in their school population; in the larger cities, 
school authorities must consider, in addition, problems 
brought about by the changing or shifting of popula- 
tion density that takes place in many zones. 

Along with the design and construction of school 
buildings, considerable thought must be given to the 
type heating system that is to be installed. Often this 
selection is not easy. For example, an elementary or 
grade school houses children with a wide age differ- 
ence—from the kindergarten year to the junior high 
school level. Educational activities in each room are 
varied and they often present special problems for the 
heating engineer. For illustration, children in the 
kindergarten play games while seated on the floor. 
Older children spend most of their school time at seats 
in their respective classrooms except for special peri- 
ods spent in the gymnasium, or rooms for physical 
training or domestic arts. 

In meeting this situation, engineers and architects 
engaged in school work must decide on the type of 
heating and ventilating system that will best serve 
the proposed building. Shall the heating be a steam or 
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School 
Buildings 





hot water system or one employing warm air? More 
specifically, shall it consist of a system with convec- 
tors, unit ventilators, or one using panel or radiant 
heating? Each has its good points for special applica- 
tions. 

However, before the engineer or architect can de- 
cide on what system he favors, he must gather factual 
information relative to each of the systems being con- 
sidered for school application. That is not so simple 
as it seems. 

Therefore, to make possible an honest comparison 
of the systems under study, and to make it easier to 
arrive at a decision of what system to specify, a new 
editorial feature has been planned as a service to the 
readers of HEATING AND VENTILATING. 

Starting with this issue, one article will be published 
each month on a method of heating or ventilating 
found suitable for school buildings. Each participat- 
ing author has been given a free hand to sing the 
merits of the system described and to explain why it 
should be selected for school work. In arranging for 
this unusual feature, each of the engineers selected 
to contribute an article was instructed to present his 
case for the many companies engaged in producing 
such systems, rather than as an individual engineer 
in the employ of a single company. 

Virtually, the series supplies the reader with a sym- 
posium in which technically trained heating engineers 
discuss this very important subject. 

As planned, sufficient information will be published 
from many sources to enable the engineer to carefully 
weigh the facts and claims of the many authors to in- 
sure the best possible selection of a heating and ven- 
tilating system for a specific school design. 
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Warm Air Heating and Ventilating 


for School Buildings 


HERMAN PIETSCH 


Chief Engineer, Heating Department, Dravo Corp. 


DVANTAGES of combination warm air heating 
A and ventilating systems for school buildings can 
be summed up in two words—economy and efficiency. 
The dual-purpose system (1) eliminates a substantial 
amount of equipment that would be required to per- 
form the separate functions of comfort heating and 
ventilating necessary in modern schools; (2) it can 
take care of both these jobs efficiently. 

Examination of the requirements for heating and 
ventilating a modern school structure will show that 
a combination warm air system can meet specifications 
both for compliance with state and local codes and de- 
sired performance. 

An important factor, especially from the standpoint 
of the school board, is economy of installation and 
operation. Warm air systems for schools cost one-third 
to one-half that of other types of systems. Despite 
their economical first cost, they can have all the ad- 
vantages of a conventional steam or hot water system, 
plus proper control of air movement and air temper- 
ature, and efficient tempering of fresh air for ventila- 
ticn of the schoolrooms. 

Warm air heating has none of the inherent disad- 
vantages of wet systems. There are no stand-by and 


























f 
1 
|} 

8 maa: 
| 3 Stage 
| x = 1} 
| | 
| =) ae ee = 
1} | 
| | | 
| I 
1 | | Gerera/ || 
| || Purpose Koon || 
Auditorium | | 
| 


line losses, noises of crackling radiation or convectors, 
or high maintenance costs. 

The cost of operating a warm air system is low in 
comparison with other systems. While any type of 
fuel can be burned in a warm air heater, gas and oil 
are generally recommended since they are more suitable 
for completely automatic operation. In virtually all 
localities, all factors considered, one or the other of 
these fuels is the most economical available. High 
over-all thermal efficiency of 80 to 85% is common in 
central warm air heating systems. Fuel is burned only 
when heat is required. Upkeep has also been proven 
to be low. 

A warm air system is well adapted for easy expan- 
sion. Often, only part of a proposed school building 
is erected due to lack of funds. Or because of a popu- 
lation increase, facilities of an existing building must 
be increased. In the former case, a heating-ventilating 
plant large enough to take care of the total present 
and future requirements may be installed. In the lat- 
ter case, a supplemental heating system can be easily 
installed to take care of the new addition. 

Flexibility is one of the key advantages of the warm 
air method. It can be made to provide 100% fresh air, 
or 100% recirculated air, or any mixture of fresh and 
recirculated air. Recirculation can be employed as de- 
sired to conserve fuel, especially during unoccupied 
times such as overnight periods, weekends and school 
holidays. The heating system can also be automati- 
cally controlled to reduce temperature during these 
unoccupied periods and still have the building comfort- 
able for the occupants by building up quickly in the 


Fig. 1. Simple warm air heating system for small schools. 
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morning. Only the fans of the system need be oper- 
ated in the spring and fall, when no heat is required, 
to supply a constant amount of cool, clean outside air 
for ventilation. 

A system of this type can be supplied with humidi- 
fiers to maintain a constant relative humidity in class- 
rooms. The same fans and duct system can be em- 
ployed for both heating and air conditioning. A two- 
speed motor or vari-pitch drive for the fan is used to 
provide desired air volumes for a combination heating 
and air conditioning system. 


Examine Heating Codes 


It is important, and most of the time mandatory, to 
investigate state and local heating codes when con- 
struction of a new school is contemplated. Most of the 
states and many counties and cities have codes which 
give minimum requirements. Generally, 15 cfm fresh 
air per pupil must be supplied in the building, although 
some states require 100% fresh air. The method of 
returning and exhausting warm air from classrooms, 
as well as safety requirements, are also generally cov- 
ered by these codes. 

The type of warm air system to be used in a school 
depends mainly upon state and local requirements, and 
available money. The system can be either simple or 
complex, depending upon existing conditions, code re- 
quirements and the degree of control desired. A simple 
system, Fig. 1, may consist essentially of a warm air 
heater with a single main duct distributing a tempered 
mixture of fresh and recirculated air to individual 
rooms through spring-controlled dampers. 

In the simple system illustrated in Fig. 1, air may 
be returned from each room (with the exception of 
wash rooms) through grilles in doors or walls into 
the corridor. As an alternate plan, a separate return 
duct system may be used with return grilles at the 
floor line in each room. Similar to the previous design, 
no return air is taken from wash rooms. 

Installations of warm air heating and ventilating 
have been made for as low as $850 per room in a 
6 2/3-unit school. A regulated exhaust outlet is pro- 
vided in each room, as well as a recirculating air inlet 
leading to the return duct. This system can provide 
constant ventilation at the proper temperature to main- 
tain individual room control within limits. 

Perfect balance of this system is difficult to achieve 
due to sensible heat given off by the occupants and the 
solar heat gains. However, where money is a vital fac- 
tor and a slight vzriation in temperature from one 
room to another is permissible, this system will fill the 
bill. Where feasible, individual room temperature con- 
trols such as motor-operated dampers could be added 
to this simple system to give more accurate control. 

Where perfect control is desired, an ideal warm air 
system can be designed to provide a constant supply 
of tempered fresh air in accordance with the indi- 
vidual requirements of each room. While the engi- 
neering of this method is based on the primary system 
described, it offers more specific temperature control 
and constant ventilation. This is obtained through a 
by-pass duct installed around the heat exchanger and 
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acting as a “tempered cool air” duct. Air in this duct 
is warmed by means of a bleed from the warm air duct 
of the heating system. A tempered cool air duct, as 
well as a warm air duct, runs to each room. The hot 
and cool air from these ducts is blended automatically 
by thermostatically controlled motorized dampers be- 
fore entering each classroom. This gives the exact 
proportions for that individual room’s requirement; 
the supply of air into the room is constant. As heat 
is demanded, the warm air damper opens and the vol- 
ume of tempered cool air is decreased correspondingly. 

The fuel-burning equipment is, of course, modulated 
to maintain a constant temperature in the warm air 
plenum. A modulating damper located in the bleed 
duct between the warm air and tempered cool air duct 
keeps the fresh air at the desired temperature. 

Warm air systems also may be used in conjunction 
with radiant systems. Where hot water radiant heat- 
ing is desired, a warm air system can be used to satisfy 
the ventilating requirements. There is no problem of 
freeze-up of steam or hot water lines. This combina- 
tion, however, is quite expensive as are most radiant 
systems. With these two systems, radiant heat takes 
care of normal building heat losses while the warm air 
system tempers fresh air needed for ventilation. The 
tempered fresh air is distributed in a single duct to 
each room, the fuel-burning equipment being modu- 
lated to maintain constant discharge air temperature. 


Ventilation 


Heating and ventilating duct systems for schools 
should be designed to provide ventilation by forcing 
air out of classrcoms through the exhaust ventilators. 
This is done with the pressure created by the incoming 
warm air and the natural draft effect of the exhaust 
duct. Since the warm air is a blend of fresh and re- 
circulated air, ventilation by opening windows is not 
necessary; students, therefore, are not subjected to 
drafts. Moreover, there are no exposed high temper- 
ature heating elements in the room to cause complaints 
from pupils seated too close or too far from them. 

Proper design of the supply and return duct system 
is important to prevent excessive dampering to bal- 
ance the system. Both the supply and return system 
should be planned so the total pressure drop does not 
exceed 0.5 inch wg. These ducts, in most cases, can 
be under the ceiling of the corridor and above a false 
ceiling. It is recommended that warm air be dis- 
charged into classrooms near the ceiling, making over- 
head supply ducts suitable. A return is installed at 
floor level. ‘ 

Recirculated air can return to the heater by way of 
the corridor, if permissible. In states where returning 
air by way of the corridors is not permitted, or where 
it is not considered advisable, a separate return air 
duct can be run parallel to the supply duct and con- 
nected in each room. Return air should be taken out 
of the room at the floor line, and when possible under 
the window. The entire area above the false ceiling 
in the corridor can be also used as a return air duct. 
Underground concrete return air duct systems are 
often used, although this type of system is generally 
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more expensive than a metal duct or where the space 
in the false ceiling is used. 

The exhaust duct from each room should consist of 
an inlet at the floor line and should run directly to the 
roof. The outlet should be equipped with a ventilator 
of the type which will prevent down-drafts. 

A comparatively small space is required to house the 
central warm air heating unit, fans, air mixing cham- 
ber, filters and warm air discharge duct. A central 
system is recommended over individual room units to 
conserve space, cost and maintenance. 

Elimination of noise is an important factor in the 
operation of a school heating system. Large slow speed 
fans with outlet velocities not exceeding 1,800 fpm are 
recommended. A canvas connection between the heat- 
ing unit and the duct system is also suggested, as well 
as sound absorbing pads under the fan motor and the 
heating unit. 


A bank of filters is recommended, whether the sys- 
tem handles 100% fresh air, or portions of fresh air 
and recirculated air. The filter bank should be designed 
so that the pressure drop is approximately 0.1 inch 
wg, when clean. A pressure gage should be installed 
to indicate the pressure differential across the filter 
bank. The filters should be cleaned when the pressure 
differential exceeds 0.25 inch wg. The fan should be 
selected for desired air capacity of the system against 
the total static pressure of the system when consider- 
ing the pressure drop of the filters at 0.25 inch wg. 

Architects, mechanical engineers and school board 
members will find that heating their new schools or 
extensions by means of warm air is an ideal method 
since it provides properly controlled comfort heating 
and necessary ventilation in one system at a cost that 
is generally much lower than any other method. 





An Examination of the Value of Dust Control’ 


DUSTY atmosphere in a plant working area is 

a nuisance. It either produces a health hazard, 

an explosion hazard, affects the product, results in 

excessive wear on the equipment, or causes the work- 
ers to do anything but their best work. 

It has become increasingly apparent that dust from 
our industrial processes must be eliminated. The 
rather recent and tragic Donora incident shows the 
effects of dust and fume expulsion from our plants 
under adverse weather conditions. Los Angeles is 
another area seriously affected by dust and fume con- 
ditions. In this area we have both city and county 
smoke control laws which require control of dust from 
stacks of all kinds where any type of fuel is burned. 
Later, these laws will undoubtedly cover the emission 
of dust in any form from our plants. 

The management of our progressive companies is 
becoming more and more concerned with not only the 
physical welfare of their employes, but also with 
their plant and community relationship. They will 
spend any required amount of money to eliminate a 
health or explosion hazard when they know that such 
a hazard exists, and they will do the same when shown 
that by the elimination of the so-called nuisance dusts 
they can reduce spoilage of products, reduce wear of 
equipment, and improve the employer-employe relation- 
ship. 

One of the major problems they face is the widely 
divergent recommendations so frequently made to 
eliminate or control dust. After all, dust control is not 
an exact science. It requires a combination of engi- 
neering, horse sense, and experience to determine what 
to do and how to do it. The dust control engineer has 
at his disposal a number of different types of dust 
collectors, each of which has its place in the scheme 
of things and each of which has its very definite 
limitations. 

If he makes a thorough analysis of the problem he 





*From a paper presented before the A.S.M.E. Process Industries 
Division and the Pittsburgh Mechanical Engineering eee, Pitts- 
burgh, Pa., April 24-27, 1950. . ‘ 
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will automatically evaluate all of the phases of the 
job. In doing so, the results to be obtained will usually 
indicate what type of equipment is best suited for 
the particular problem. The dust control job, however, 
is not just the selection of the proper type of collector 
but it includes the design of the hoods where required, 
the duct system, the selection of the type of fan, the 
disposal of the collected material, making provision 
for maintenance, and the safety precautions for the 
entire system. 


Usually, there apparently is no place to put the 
equipment—because the duct work interfers with some 
phase of plant activity, and the production depart- 
ments expect the hoods to be of a non-dimensional 
type. However, with thought and planning we can 
usually solve these problems. 


The day of the hot, dirty, and dusty plant has ended, 
and both management and the engineer look at dust 
control as an absolute necessity. Usually a well de- 
signed and installed system will pay for itself in a 
comparatively short time, by the improved quality of 
work, by the savings in plant and equipment main- 
tenance, and by the workers’ good-will. When the 
recovered dust has a dollar value, there is a double 
return. Recirculation of air from dust collecting sys- 
tems is seldom, if ever, justified, except from the very 
small units. The reason for this is that the dust par- 
ticles that do the most damage from the health stand- 
point are those smaller than one micron, and the 
efficiency of collection of most of our present collectors 
is not high enough to eliminate the dangerous particle 
sizes. While the cloth type of collector normally gives 
the best results from the standpoint of collection effi- 
ciency, the fact that there is no such thing as perfect 
maintenance, causes even their use to be questioned. 
The design of dust collecting equipment has been very 
materially improved in the last few years, and it is 
up to us to see that the right type of equipment is 
used on each dust collecting problem.—T. J. Barry, 
Consultant, Industrial Dust Control, Pittsburgh, Pa. 
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Human Efficiency and Comfort 
_. in Indoor Climates 


L. P. HERRINGTON 


Director of Research, John B. Pierce Laboratory of Hygiene, and Research 
Associate Professor, Department of Public Health, Yale University. 


Dr. Herrington highlights the background of human 
thermal properties which have influenced develop- 
ment of various environmental comfort criteria. The 
effects upon comfort of various features in the heat- 
ing and air conditioning situation are discussed, as 
are human efficiency and safety in relation to 








thermal environment. 


HERE is no scarcity of reference tables, comfort 

charts, thermal scales, or technical instruments 
designed to contribute to the optimal regulation of 
indoor climates. - Effective Temperature, Equivalent 
Temperature, and Operative Temperature are expres- 
sions which are familiar to most engineers. All three 
of these terms refer to extensive and well organized 
bodies of physical, physiological, and psychological 
knowledge. The data basic to this knowledge were 
collected with a single aim, the comfort, health, and 
efficiency of man at work, rest, or play, in thermally 
regulated environments. In very recent months two 
publications have appeared in which perhaps for the 
| first time, entire volumes are devoted to the technical 
| analysis of man’s complex and many sided relation to 
his thermal environment. Under these circumstances 
/ one may well ask, why give further attention to the 
thermal comfort factors of the environment? The 
reasons for this are numerous, and will be given in the 
summary here: 


(1) Despite the existence of reasonably satisfactory 
guides for the comfort control of indoor spaces, 
there is very limited general understanding of the 
human thermal properties which make these 
standards appropriate. 

(2) It is still not common to find a clear understand- 
ing of the sensory, circulatory, and postural 
effects which are the final correlates of thermal 
comfort even in technical circles that appreciate 
the quantitative thermal interplay between the 
human body and the environment. 

(3) There is a rapidly growing demand for design and 
engineering service in the air conditioning field 
competent to deal with the human as well as the 
engineering factor in unusual environmental situ- 
ations. Industrial processing, climatic testing, 
military installations, as well as some new heating 
methods demand far more than a knowledge of 
average satisfactory comfort conditions. The 
effect of unusual balances in the primary factors 
of air movement, humidity, and air and radiant 
temperatures must be understood. In addition, a 
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forehanded estimate of human tolerance for non- 
optimal thermal environments is often more im- 
portant than an appreciation of the conditions of 
optimal comfort. 


With the above circumstances in mind, the present 
article has been organized in three sections which deal 
successively with (a) the biophysical heat balance of 
the human body, (b) the comfort significance of spe- 
cial features in the heating and air conditioning situa- 
tion, (c) human efficiency in relation to optimal ther- 
mal environments. 

In discussing these topics we must, for the sake of 
brevity, and because of frequent public presentation, 
assume first that standard information on comfort con- 
ditions such as that available in the American Society 
of Heating and Ventilating Engineers’ handbook is 
familiar to the reader. In short, the intention is not 
to review and condense such readily available sources, 
but to report on less well understood factors beginning 
with a minimum preface on the basic items of human 
heat exchange. 


The Biophysical Heat Balance of the Human Body 


In thermal exchanges between the body and its sur- 
roundings, there are four major factors in the picture. 
The details of this heat interchange as studied by ca- 
lorimetric methods have been reported by Hardy and 
DuBois (1)!, and Winslow, Herrington, and Gagge 
(2). The human body in a state of equilibrium with 
its thermal environment produces heat by metabolism. 
It loses heat by evaporation. It loses or gains heat by 
conduction, convection, and radiation, depending on 
the environmental conditions. The whole closed sys- 
tem, when equilibrium exists, may be expressed by a 
simple formula which combines conduction and convec- 
tion under the latter term. 


M (metabolism) — E (evaporation) 
+ C (convection) + R (radiation) — O. 





1Numbers in parentheses refer to bibliography. 
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States of disequilibrium or temporarily imperfect 
adjustment often exists and, in some respects, may be 
of greater assistance in understanding the problem 
than the condition of full thermal adaptation. In such 
states the right side of the equation is not zero, but 
has a positive or negative value, representing actual 
chilling or heating of body tissues. 

A vast amount of literature exists on the details of 
human heat balance in relation to four physical fac- 
tors, air and radiant surface temperature, humidity, 
and air velocity, the measurements of which are com- 
monplace activities for the ventilating engineer. 

From the standpoint of comfort the principal prob- 
lem in this field is simply stated. The human body is 
a heat generator with a resting rate of approximately 
100 watts. Through work this rate may be increased 
by a factor of 4 or 5 for periods of several hours. All 
of this heat is lost from the surface of the human body. 
This exchange follows the engineering laws common 
to all heat exchangers; and coefficients of heat ex- 
change have been experimentally determined for fac- 
tors of convection to air, radiation exchange with sur- 
rounding surfaces, and evaporation. Comfort enters 
the problem as a physiological and psychological factor 
in this manner. The human body prefers a condition 
in which heat loss is primarily by radiation and con- 
vection from a skin surface averaging near 91F to 
92F, with a range of approximately 15 degrees between 
extreme skin values. The lower extreme is found at 
approximately 80F on the skin of the toes, and the 
higher value of approximately 95F over the chest area. 
For a sensation of comfort both the average value and 
the topographical distribution of skin temperature is 
important. 

At rest and unclothed in an environment with wall 
and air at 85F, an air movement of 15 fpm, and rela- 
tive humidity between 25 and 35%, the average indi- 
vidual feels comfortable. The addition of normal male 
clothing maintains the heat balance and skin temper- 
atures of comfort provided the air and wall temper- 
atures are dropped to approximately 70F. It is seen 
through this illustration that the heat loss occurs over 
gradients of approximately 7 to 22 degrees for the 
respective clothed and unclothed conditions. 

The moment we deviate from the above equal condi- 
tions of air-wall temperatures, relative humidity, and 
standard air movement of 15 fpm, the typical temper- 
ature difference between skin and environment re- 
quired to dissipate body heat is changed. In engineer- 
ing terms this is merely a change in the surface co- 
efficients of heat transfer. However, in comfort condi- 
tioning the problem reduces to this statement. The 
comfort temperature in terms of air temperature va- 
ries according to the “mixing” of various levels of air 
movement, humidity, and radiant wall effect produced 
by different styles of heating and cooling, and physical 
properties of the structure, such as degree of insula- 
tion. 

The problem will not be pursued further than the 
statement that the current ASHVE Comfort Charts 
afford excellent guides for the combination of the fac- 
tors of humidity, air temperature and air movement 
above 80F. Although apparently overcorrected for 
humidity below 80F, the error is not serious for mod- 
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erate ranges of humidity. In addition, we have the 
Corrected Effective Temperature* developed by the 
British to incorporate the radiation factor; and Oper- 
ative Temperature** which is a c4lorimetric scale par- 
ticularly useful in special problems requiring consider. 
ation of clothing insulation effects. 

The practicing engineer engaged in other than 
routine heating problems can make excellent use of 
the charts prepared for the Corrected Effective Tem- 
perature. As a correlate to their use, wider employ- 
ment of the black globe thermometer by the profession 
in determining the net effects of radiation and air 
temperature would be found highly rewarding. 


Human Temperature Regulation 


The details of human heat transfer are readily avail- 
able in sources mentioned and their further descrip- 
tion is less in point than an emphasis on the physiolog- 
ical background of this adjustment. In the preceding 
section it has been shown that rest and work are sys- 
tematically associated with heat production. The en- 
ergy for this process is derived from food combustion 
within the body. Hence, it is possible to consider that 
human occupancy of confined spaces is analogous to 
occupancy of the space by multiple engines consuming 
fuel and producing heat and motion. A characteristic 
difference between the mechanical and the biological 
process, however, lies in the low temperature at which 
human combustion proceeds (near 99F) and the elab- 
orate and sensitive mechanism within the human body 
which holds its internal operating temperature near 





*Thomas Bedford. Basic Principles of Ventilation and Heating. 
H. K. Lewis, 1948. London. (p. 57) 
**C-E, A. Winslow and:L. P. Herrington. 


Temperature and Hu- 
man Life. Princeton Press, 1949. 


Fig. 1. Electrically heated copper 
manikin of 19.4 sq ft body area 
whose heat production may be 
regulated to correspond to either 
resting or exercising heat produc- 
tion. Devices of this type are fre- 
quently used to estimate the pro- 
tective value of various clothing 
assemblages. Representative skin, 
clothing, and environmental tem- 
peratures as observed in seated 
subjects normally clothed and com- 
fortable with air velocity at 15 to 
25 fpm are as follows: 


Air and wall 71.6F 
Head 92.1F 
Arms 9 1.0F 
Trunk 94.1F 
Legs 88.9F 
Skin average 91.0F 
Clothing average 86.9F 
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to this fixed point, despite large 
variations in heat production, and 
wide swings in external temperature. 

The reality of this thermal regula- 
tion and its efficiency may be illus- 
trated by reference to Fig. 1 and 


TABLE 1—THERMAL BEHAVIOR OF HEATED MANIKIN AND HUMAN 
SUBJECTS AT VARIOUS AIR TEMPERATURES 





Unclothed Heated Manikin Unclothed Human Subjects 
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internal water mass through the 

skin to the outside air in a room at 86F is given 
in Table 1. By regulation of the fluid circulation 
rate the gradients of heat loss established may be 
made quite similar to those found in a resting 
human subject at the comfortable and thermally neu- 
tral condition of 86F. When the temperature of the 
environment is raised or lowered by 9 degrees, every 
step in the temperature gradient of the heated mani- 
kin reflects in an exact manner the temperature change 
in the environment. If the human body responded to a 
change of + 9 degrees in the environment in the same 
manner, the individual would be prostrated with heat 
at 95F, and rigid with cold, perhaps unconscious, at 
the 77F condition. However, as one may see in Table 1, 
this is not at all the case. The human data of this table 
indicate that the deep internal temperature is quite 
constant over this 18-degree range of environmental 
temperature. If we add to this primary thermoregula- 
tory ability of the nude body the additional range con- 
ferred by voluntary choice of clothing and regulation 
of heat production through activity, the range of ex- 
ternal temperature over which body temperature may 
be maintained near 99F for limited periods extends at 
least from —40F to +.135F. There is, however, a 
substantial physiological cost attached to such survival 
adjustments, and maximum human efficiency is pre- 
served only in a narrow range from approximately 60F 
to 80F for the normally clothed subject. 

The experienced engineer on examining the gradi- 
ents of Table 1 will see immediately that there are two 
classes of effects operating to keep the deep body tem- 
perature constant. He will ask: Since a constant quan- 
tity of heat is passing from the region at 99F to the 
skin, why does the thermal head vary from 14.4 de- 
grees at a temperature of 77F to 3.6 degrees at 95F? 
This mechanism for altering the internal gradient 
must be an important part of human heat regulation. 

This supposition is correct and the physiologist can 
supply a sufficient answer. The thermal resistance be- 
tween the deep body region and the skin can be varied. 
As in a heat exchanger, the transfer of heat from a 
circulating medium (blood) to the receiving surface 
(skin) is a function of the velocity of circulation in 
the system and the thermal resistance of the heat ex- 
changer wall. By dilation of blood vessels in the skin, 
the skin thermal resistance may be greatly decreased. 
Through increased rapidity of circulation in the sys- 
tem generally, and particularly in the dilated skin 
area, thermal head at constant heat production may be 
varied by 9 to 10 degrees. The physiological cost of 
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this adjustment is borne primarily by the heart. The 
details of such adjustments in circulation index are 
described by Hardy and DuBois (1), and by Winslow, 
Herrington, and Gagge (2). 

The engineer will also note that the conditions at 
the surface of the body as reported in Table 1 are also 
different from the manikin’s response. He will then 
ask: How is it possible for the standard heat produc- 
tion delivered from skin to air over a 7.2-degree gradi- 
ent at a room temperature of 77F or 86F to be passed 
to the air over a 0-degree gradient at a room temper- 
ature of 95F? 

This question is largely rhetorical since the process 
of evaporation or sweating is generally familiar to all. 
The physiologist adds that when the body is subjected 
to a larger stress than can be met by its internal ther- 
mal head reduction mechanism, it stabilizes the skin 
surface at a value 2 to, 4 degrees below internal body 
temperature by secretion and evaporation of sweat 
from its external surface. Under these circumstances 
air temperatures may reach and exceed skin temper- 
ature and body temperature. 


Neural Integration of Temperature Regulation 


We have observed that the body produces heat con- 
sistent with different grades of work and eliminates 
this variable heat input to a variety of thermal en- 
vironments from a rather constant internal body tem- 
perature near 99F. In a very elementary comparison 
of the thermal response of a heated manikin with 
that of a human subject, we have isolated the gross 
physical features of this adjustment. It is important 
to know how these adjustment resources are controlled 
and integrated. 

The primary element in human temperature regula- 
tion is a group of cells located by Ranson (3) in the 
hypothalamic area of the brain. This temperature reg- 
ulating center is directly sensitive to temperature. 
Due to its location and blood supply, it is constantly 
perfused by blood whose temperature is a represent- 
ative sample of the thermal state of the important 
vital tissues and organs of the body. This center oper- 
ates as a thermostat set normally at 99F for resting 
levels of activity, but capable of resetting itself for 
higher levels as total heat production increases. Thus 
under conditions of strenuous exercise, Nielsen (4) 
has found that 102.5F is the approximate control 
point. In contrast with the usual mechanical thermo- 
stats, this biological temperature regulator initiates 
positive adjustments for excesses as well as deficien- 
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TABLE 2 — THERMAL CHARACTERISTICS WITHIN THE 
APPROXIMATE THERMAL RANGE OF HUMAN SURVIVAL 





mary observation is that the pre. 
ferred thermal situation is that in 





Representative | 
Rectal Temp in ee 
Item Lower Range of Rectal Tem 
Survival, 98.6F* P, 
77F | , 








which occasional variety in thermal 
sensation is sparingly mixed with 
average environmental heat demands 


Representative 
Rectal Temp in 





Calculated average body temp, 

Burton formula (.65 rectal 

temp + .35 skin temp) 64.4 96.1 
Total heat content above 32F 


(154-lb body), Btu 5047 8206 
Difference from heat content at 

98.6F rectal temp (body av. 

= 96.1F) — 3159 0 
Ratio of above difference to 

basal heat production at 

98.6F 11.4 1 


em of which provoke only minimal degrees 

109.5F of physiological adjustment. 
st - The conditions of comfort have as 
a correlate the extremes of discom- 
fort or stress which the human body 
—* is able to endure. As a matter of 
9682 interest, Table 2 has been included, 
which gives the thermal range of 

+ 1476 human survival. 


While these data do not imme. 
5.3 diately concern the engineer, they 
give an excellent idea of the nar- 





*Day values usually exceed 98.6F, but the 24-hour average is very near 98.6F. 


row range within which our heat 
regulatory system operates in con- 





cies of temperature, and hence, in a gross sense, re- 
sembles the dual control of an air conditioning system 
with both heater and cooler units under its control. 
Not only are the adjustments which this center may 
initiate to temperature stress influenced by the actual 
temperature of the cells which comprise the center. 
but, through its correlative function, it is also influ- 
enced by temperature events affecting the numerous 
warm and cold sensory receptors of the skin surface ac- 
cording to Bazett (5). Through such interconnections 
the center is sensitive both to the slow trend of the 
temperature of the internal body mass and to sudden 
changes which may occur at the body surface. This 
gives the regulation what would be mechanically re- 
garded as an anticipatory function. Hardy and Oppel 
(6) have shown that the heat receptors in the skin are 
sensitive to changes as small as .0036 degree per second 
and the cold receptors to .0072 degree. There is no 
direct evidence as to the sensitivity of the heat regu- 
lator in the hypothalamus in man. 

The adjustments which the center has under control 
are of two general classes. The first includes the 
moment-to-moment emergency adjustments. which 
comprise conspicuous features of temperature control. 
These are dilation or constriction of peripheral blood 
vessels, alteration of peripheral blood flow, stimulation 
of sweat secretion, and stimulation of shivering. These 
actions are not under voluntary control. Actions that 
require a voluntary element, but are basically regula- 
tive, are impulses to alter posture, to increase or de- 
crease food intake, and to alter levels of physical ac- 
tivity or clothing. 

In addition to these immediate reactions, the center 
is involved through complex nervous interconnections 
with longer-term acclimatization responses. In this 
category may fall adjustments in blood volume, in 
blood chemistry, and in endocrine activity. In animals 
there are changes in thickness of coat in response to 
temperature, and probably in both animals and man, 
fat deposition is influenced by these longer-term 
effects. 

When these various complicated adjustments are 
considered from the standpoint of comfort, the pri- 
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trast to the lethal limits of human 
temperature experience. 


Comfort Significance of Air Movement 


There is a substantial difference between the aver- 
age air movement in a room with wide area floor or 
ceiling panel heating and a similar space heated or 
conditioned by an air circulation system. Under usual 
circumstances, the panel heated room will have a 
higher average surface temperature than the convec- 
tion heated room. As a result, attention is frequently 
drawn to the fact that the comfort point (in terms of 
air temperature) is lower in radiant panel heated 
spaces. Such a difference does exist and, as is well 
known, is more pronounced, the heavier the heating 
load. Less frequent attention is given to the fact of 
air movement as a factor in altering the air temper- 
ature at which comfort is experienced. Panel heated 
spaces frequently have air movements somewhat less 
than 15 fpm, and it is not unusual to find convection 
systems which are near 30 fpm, or higher in local 
areas. 

In Table 3 a calculation has been made of the effect 
of variation in air movement on the air temperature 
required to produce a standard heat loss at various 
air velocities. The question asked here is: What in- 
crease in air temperature is required to balance the 
cooling effect of increased air movement? 

The question is readily answered provided one is 
willing to make one assumption. This assumption is 
that the clothing behaves as a close knit relatively 
impervious material. This assumption probably does 
not introduce any serious error below a velocity of 3 
to 6 miles per hour. 

From one of the studies at the Pierce Foundation, 
I have taken a heat partition for a clothed man at rest 
with air and walls at 16C (60.8F) and air movement 
4.6 cm per sec (9.05 fpm). It was found that loss by 
radiation was 3.32 KgCal per (hr) (sq meter) (C) or 
.68 Btu per (hr) (sq ft) (F difference between cloth- 
ing and wall temperatures). The corresponding value 
for convection loss at this air movement is 2.15 KgCal 
per (hr) (sq meter) (C) or .44 Btu per (hr) (sq ft) 
(F). 
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The particular data cited here were selected because 
of the unusually low air movement and other experi- 
mental features which contributed to reliability in the 
values for radiation and convection loss. Although the 
subject felt quite cool at the temperature of 60.8F, 
he was in thermal equilibrium.’ This fact is important 
because it means that we can use these data to de- 
termine the degree equivalents of increased air move- 
ment and then add these values to any base temper- 
ature (below the region of body cooling by evapora- 
tion) to illustrate the effect of increased air movement. 
In the present case we have determined the radiation 
and convection constants at 60.8F and then applied 
the results to a base of 68F (Table 3), since the latter 
temperature is the approximate comfort point for 
clothed subjects with the initial low air movement of 
9 feet per minute. To make this clear, the initial 
Fahrenheit value of 68° in Column B of Table 3 could 
be replaced by any value between approximately 60° 
and 75°, and the successive entries below this value 
determined by adding 1.6°, 3.8°, 5.2°, etc., to the new 
base. The latter temperature values are, of course, 
the successive differences between the present entries 
in Column B. 

To solve the problem, we want to find the common 
air and wall temperature required at increasing veloci- 
ties, assuming the radiation and convection (R + C) 
component of total body heat loss to be constant at 
49.2 KgCal per (hr) (sq meter)—that is, 98.4% of a 
met or 18.14 Btu per (hr) (sq ft). Since for small 
differences of temperature the radiation coefficient of 
heat loss, cited as .68 Btu per (hr) (sq ft) (F), will 
behave as a constant, our only problem is to adjust the 
convection factor. For the condition cited, 


Kr (Terotn as TR) + k, VV (Teroth aii Ta) — 
.984 met 
Where Kr — radiation coefficient 
T 10th == Surface temperature of clothing 
Tr — surface temperature of walls 
k, == a convection coefficient 
V = velocity of air 
Ta = air temperature 
met — a standard value for human heat produc- 
tion, clothed and sitting at case; defined 
as 50 KgCal per (hr) (sq meter) or 
18.43 Btu per (hr) (sq ft). 
In egs units of the original work, 
8.32 (25 — 16) + (1) (\/4.6) (25 — 16) = 
49.2 KgCal per (hr) (sq meter) 
In English units, with air velocity expressed in feet 
per second and other variables as noted, 
68 (77 — 60.8) + (1.14) (\/-15) (77 — 60.8) — 
18.14 Btu per (hr) (sq ft) 
If one replaces the temperature differentials by X, 
adjust the term under the radical for increasing air 
velocities and keeps (R + C) constant, successive 
solutions yield the required degree differences between 
ciothing and environment required to give constant 
heat loss with increasing air movement, and in Table 
3 these results have been expressed in degrees F as 
well as in the original units of the report. 
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TABLE 3—VARIOUS ENVIRONMENTS FOR CONSTANT 














HEAT LOSS 
, Col. B 
Air Velocity Col. A Comparable 
i — — air temps for 

' | iffer. to ir 

uitee | Cpa | Apmow | tons |__eloci 
- . -984 Met DegC | DegF 
0.1 4.6 9 16.2 20.0 68.0 
0.17 7.5 15 14.6 20.9 69.6 
0.34 15.0 30 12.4 22.1 71.8 
0.50 22.5 45 11.0 22.9 73.2 
0.67 30.0 60 10.1 23.4 74.1 
0.84 37.5 75 9.4 23.8 74.8 
1.00 45.0 88 8.8 24.1 75.4 
2.00 89.4 176 7.0 25.1 77.7 
3.00 134 264 5.9 25.7 78.3 
4.00 179 352 5.4 26.0 78.8 
5.00 224 440 4.9 26.3 79.3 
6.00 268 528 4.5 26.5 79.7 
7.00 313 616 4.1 26.7 80.1 
8.00 358 704 4.0 26.8 80.3 
9.00 402 792 3.8 26.9 80.4 
10.00 447 880 3.6 27.0 80.6 





It may be noted that for the usually low air move- 
ment of 15 fpm or less, typical of radiantly heated 
rooms, the normal heat loss is provided by a temper- 
ature less than 70F. For houses heated by forced warm 
air with air movements of the order of 30 and some- 
times 40 fpm, the comparable heat loss point is 72 to 
73F. 

The values should not be interpreted as a criticism 
of either style of heating, and it is by no means demon- 
strated that panel systems always have air movements 
below 15 fpm and forced air. systems velocities near 
30 fpm. However, for individuals who are interested 
in factors which, under certain circumstances, can pro- 
duce significant differences in the air temperature com- 
fort point, this is a factor to be considered. With the 
present availability of low range anemometers in the 
equipment of the ventilating specialists, the measure- 
ment of such factors as air movement is no longer an 
unreliable procedure. 


Effect of Humidity on Nose and Throat 


With the recent publication of data indicating that 
the survival time of respiratory tract organisms is 
least at moderate relative humidities (near air tem- 
peratures of 70F) more attention is being given to 
the problem of humidification. With many individuals, 
drying of skin and mucous membrane is an important 
source of winter discomfort. Few studies have been 
made of this factor. It will be sufficient here to quote 
an excerpt (9) from a report by a member of the 
Pierce Foundation staff. 

“Quite independent of the influences of atmospheric 
humidity upon thermal interchanges discussed previ- 
ously, is the direct influence of a dry atmosphere upon 
the mucous membranes of the nose and throat. Hunt- 
ington (7) has presented convincing evidence that dry 
climates and seasons are associated with definite in- 
creases in mortality rates; but the nature of the influ- 
ence exerted has been little understood. Many physi- 
ologists have shown that, in general, the expired air 
approaches body temperature and 100% relative hu- 
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midity. Therefore, it is clear that the moisture taken 
from the membranes of nose and throat in respiration 
must vary with the temperature and humidity of the 
inspired air. The most exhaustive study of this sub- 
ject was presented to the Society by Seeley (8) in 
1940. Seeley found that (except in very cold atmos- 
pheres) the expired air had a temperature of 90 to 
95F and was over 90% saturated with moisture, con- 
taining 30 to 37 grams of water per cubic meter of 
respired air. Since this value is approximately con- 
stant, it is clear that the drying effect on the mucous 
membrane must be related to the absolute—not the 
‘relative—humidity of the atmosphere.” 

Recent studies at the John B. Pierce Laboratory of 
Hygiene (9) have directly confirmed this conclusion. 
In these experiments, direct observations were made 
of the moisture actually present on the surface of the 
back of the throat (as measured by the amount of 
moisture absorbed by blotting paper from a given sur- 
face under standard conditions). The relation of the 
phenomenon to absolute humidity was confirmed; and 
an interesting critical point in the process determined. 

At atmospheric water vapor pressure below 0.4 inch 
of mercury at any temperature (from 50F to 80F), 
the throat surface was very definitely dry. Between 
0.4 and 0.5 inch, a very marked increase in moisture 
was manifest, equal to a sudden doubling of the water 
absorbed by the blotting paper. At a still higher vapor 
pressure a secondary decrease in moisture on the 
mucous surface was observed at certain points (70F 
with 70% R.H., and 80 F with 50% R.H.) which is 
believed to be associated with vasomotor reactions 
related to the onset of sweat secretion. The point of 
primary interest, however, is the critical point at 0.4 
inch vapor pressure. This finding means that marked 
drying of the membranes of the nose and throat must 
occur at air temperatures below 53F with any mois- 
ture content up to saturation; at a dry-bulb temper- 
ature of 60F with less than 77% R.H.; at a dry-bulb 
temperature of 70F with less than 54% R.H.; and at 
a dry-bulb temperature of 80F with less than 39% 
R.H. 

It should be emphasized that there is no direct evi- 
dence that the drying of the mucous surfaces is actu- 
ally undesirable. The general opinion that very dry 
air irritates the throat and the clinical practice of 
treating the membranes of persons suffering from 
bronchial disease by soothing inhalations would seem 
to suggest that the problem may be of importance. 
If dry air is harmful, it seems obvious that its influ- 
ence must be present, not merely in hot, dry air, as 
has often been thought, but quite as much in cold, dry 
air. Furthermore, it appears that if it is desired to 
control the influence of dry air on the mucous mem- 
branes, a relatively high vapor pressure must be main- 
tained corresponding at 70F to over 50% R.H. 

In Fig. 2, a graph is shown of throat moisture in 
relation to vapor pressure. 

In view of the potential importance of a relative 
humidity of approximately 50% (near 70F) in rela- 
tion to bacterial survival, the comfort significance of 
humidification must receive further consideration. 
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Fig. 2. Average moisture absorbed from the throat after 3 hours 
of exposure to each vapor pressure for each temperature. 


Regional Heating of the Human Body 


Radiant panel systems introduce heat usually from 
either floor or ceiling. In ceiling systems it has been 
customary to keep design conditions such that the 
space is adequately heated without exceeding panel 
surface temperatures by 100F in rooms with 8-foot 
ceilings. Temperatures beyond this are associated 
with unpleasant degrees of heat sensation on the head 
and face. 

In floor panel systems a similar problem is met in 
restricting surface temperatures to values which do 
not result in overheating of the feet. The utility of 
floor systems and their comfort possibilities in base- 
mentless homes constructed on concrete slabs is such 
that proponents of such systems should give attention 
to the problem of permissible floor temperature limits. 

During a recent spring day of ideal indoor comfort, 
the following temperature relations were recorded at 
the Pierce Laboratory (subject had been seated quietly 
for several hours) : 


F 
Outdoor Air Temperature —— - 68.5 
Mean Wall Temperature = =—s—__——- -:72.0 
Ceiling Temperature. = st—i—isé‘“CSSCSTT3*S 
Floor Temperature — __ 71.1 
Air Temp. 30” level __- 70.6 
Air Temp. 66” level nibdeaien tenia _ 72.5 
Air Temp. 120” level __ snes _. 13.3 
Outside Shoe Surface =~ .... 13.9 
Ventral Skin of Foot a 
Lower Surface of Toes _. 84.6 
Skin Surface of Calf = = _ 91.1 
Skin Surface of Thigh ———————C—S ™™ «O92. 
Skin of Hands and nai aeaein ee 
Trunk Surface - ‘Apri silanes 
BNE - cti.acsoomiinndinneaniebniinaietnaseinaiiains Sa 


It is obvious from the foregoing data that outside 
shoe temperatures are 10 degrees or more below foot 
surface temperature. It is also clear that with floor 
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temperatures of the order of 80F the skin surface 
temperature.of the foot must rise considerably above 
the range of.78F to 85F that has been observed for a 
group of individuals with comfortable conditions and 
floor temperatures of the order of 70F. 

In this laboratory the general physiological criteria 
of thermal comfort have been described in many ex- 
perimental studies. Data drawn from the representa- 
tive article cited here, and from the survey article on 
skin temperature and human heat regulation by Sheard 
(10) make it quite apparent that one of the primary 
conditions of thermal comfort is a skin temperature 
ranging from approximately 80F on the toes and sole 
of the foot to approximately 95F on the trunk and 
certain facial areas, with an over-all average for the 
skin surface of 90F to 92F. 

The low temperatures on the feet are the net result 
of (1) a large surface-small volume factor, and (2) 
the practical circulatory necessity of high vascular 
tone in the lower extremities as an anti-gravity ad- 
justment favoring competent circulation in the more 
vital body regions. One of the conditions of an alert 
subjective state is the maintenance of this vascular 
tone, and in consequence, foot temperatures are very 
considerably below the general skin average. 

This problem has recetitly been summarized in an 
experimental report (11). The author is definitely of 
the opinion that arrangements of floor heating sys- 
tems in such a manner as to provide highest temper- 
atures near the periphery, with most frequently occu- 
pied central floor areas restricted to values of approxi- 
mately 75F is desirable. A fuller discussion of this 
point may be had in the reference given. 


Human Efficiency and Thermal Environment 


The efficient performance of the human body and a 
personal sense of well being is definitely related to the 
temperature environment in which we exist. In the 
closing section of this article I should like to relate 
two items to this general problem which have not re- 
ceived the attention they deserve. One of these items 
is the relation of temperature and posture, the other 
the effect of unfavorable thermal environments on the 
accuracy of human performance. 

To gain an over-all subjective sense of the personal 
factors which are subtly affected when thermal condi- 
tions are not ideal, let us look at the extremes of hu- 
man postural reaction to thermal stress. Imagine a 
nude subject placed in a cooled chamber at sub-zero 
temperatures. After a sufficient length of time, he 
will be found in rigid posture, arms and legs folded 
against the body and fixed in a general pattern of 
contracted muscular rigidity. Although this posture 
may have been preceded by stimulation with violent 
exercise and bouts of shivering, observation would 
confirm the fact that from the very beginning the sub- 
ject has reacted to the cold with a basic pattern in 
which sharp increase in muscle tension is the most 
conspicuous factor. In due time voluntary inhibition 
of this pattern of muscle contraction becomes impos- 
sible and the individual is locked in a tightly con- 
tracted posture so severe that even the respiratory 
Muscles are affected and breathing becomes extremely 
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difficult. This rigidity is not due in any sense to being 
frozen stiff. If the exposure persists, at death his 
musculature will temporarily relax. Such a subject in 
reality is exhibiting the ultimate degree of a deep- 
seated actively organized and involuntary reflex to 
cold which is a basic part of temperature regulation. 
Such contracted postures reduce the surface area for 
heat loss, and in earlier stages provide a strong stimu- 
lus for both exercise and involuntary shivering, as 
means of increasing heat production. 

Contrast this picture with that of the man exposed 
to a temperature of 140F to 150F. We see no initial . 
period of active stimulation, no sharply defined pos- 
tures indicating high muscle tone. Instead of standing 
or running, the subject droops in a listless fashion. 
Posture, in the ordinary sense of the word, decays, 
and upright stance requires voluntary effort. In due 
time, after exhaustive sweating and body dehydra- 
tion, the subject sinks to the floor. Here he lies in a 
relaxed spread-eagle attitude, muscles limp and his 
body exposing maximum surface to the environment. 
In contrast to the labored respiration and slow pulse 
of the cold exposure, the heat victim has a rapid shal- 
low respiration and elevated pulse rate. Aside from 
such physiological details, we are principally impressed 
by the picture presented of extreme muscular relaxa- 
tion and the absence of a positive organized posture. 

Such extremes of heat or cold exposures are seldom 
either seen or experienced by the average person. In 
both cases we note that temperature regulation has 
been unequal to stress and that immobility, and per- 
haps death, follow the deviation of the deep body tem- 
perature from its tolerable range in either direction. 
The intimate physiology of the respiratory, circula- 
tory, and body fluid chemical changes that occur at 
either extreme, are beyond our interests here. How- 
ever, the dramatic and sharply contrasting postural 
and muscular effects of the two extreme thermal situ- 
ations may be readily appreciated, and the probable 
subjective character of the two different types of 
stress easily imagined. 

What is important for the appreciation of the nature 
of ordinary ranges of thermal discomfort is the fact 
that the above illustrations dramatize the extremes of 
a continuous body function, namely, dynamic mainte- 
nance of posture and the alternating postures which 
comprise physical activity in relation to temperature 
and the conditions of body heat production and loss. 
Our subjective sense of the activity and adequacy of 
the postural functions is difficult to describe, but it is 
certain that this subjective element is one of the highly 
important components of our personal sense of com- 
fort and well-being. There are many reservations and 
qualifications necessary for a full scientific description 
of the effect of thermal influences on efficiency and 
subjective comfort. Basically, however, we may say 
with assurance that the progressive decay of posture 
in warm environments, and its accentuation, breaking 
over into a desire for physical action in cool environ- 
ments, are extreme examples of & marked reflex asso- 
ciation between temperature and posture regulation 
mechanisms. At the extremes of exposure we are not 
able, by voluntary effort, to support a posture contrary 
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to the pattern set by this association. We are com- 
pletely immobile, rigid, or relaxed according to the 
thermal circumstances. In the usual range of environ- 
mental temperatures we may choose to work quietly 
despite a vague but persistent urge for movement, or 
we may work resolutely at a task despite a recurrent 
desire to relax and take it easy. Postural accentuation 
or inhibition incongruent with the activity at hand 
may, no doubt, arise from many sources, some of them 
of a social or psychological nature. One scientific end 
of physiologically acceptable air conditioning is, how- 
ever, the production of thermal environments in which 
the involuntary component of posture maintenance is 
consonant with the requirements of particular types 
of work, rather than contrary to these requirements. 
Even though the deviation from an ideal atmosphere 
is slight, if the tasks at hand, or the pursuit of the 
interests and activities desired, do not permit an ad- 
justment of activity or posture consonant with the 
subtle change of postural tone which is thermally de- 
termined, the individual experiences distraction and 
a subjective sense of effort which is unpleasant and 
fatiguing. 

Our use of the term “posture” in these illustrations 
has ‘been broad, in the lay sense of the term. Such use 
is, however, physiologically sound, and includes not only 
static postures, but the succession of postures which 
constitute organized movement. Such use also implies 
that the static posture is in reality a highly organized 
dynamic process representing not inaction but a 
well-integrated physiological activity. The reflex asso- 
ciations determining these postural reactions to tem- 
perature are primitive and deeply rooted in the nerv- 
ous system of all warm-blooded organisms. Within 
moderate temperature ranges man, by consciously de- 
termined effort, may standardize his posture and ac- 
tivity, counter to persistent natural tendencies de- 
termined by his immediate thermal situation. No doubt 
the perennial interest in the weather as a topic of 
conversation, and the persistence with which the 
elusive concept of the ideal atmosphere has been in- 
vestigated, both reflect a rational interest in an impor- 
tant problem, but also unconscious human acknowl- 
edgment of the fact that temperature regulation holds 
a top priority among involuntary neural functions, 
and one not always respected in our choice of working 
and living environments. 

From these remarks it must be evident that the 
conditions determining heat exchange with man’s en- 
vironment are not only of great interest to biology, 
but that an understanding of this problem is funda- 
mental to the scientific provision of atmospheric con- 
ditions conducive to health and comfort. 

In conclusion I want to cite the second neglected 
item mentioned above, and to present briefly data on 
the relation of climatic optima to working efficiency. 
I choose the category of accidents and errors. No one 
wants an accident or error consciously, and their oc- 
currence is an index of uncertainties and confusion 
in human action. In a sense these data are a confirma- 
tion in an objective field of the remarks made on the 
close relation between temperature and posture con- 
trol. In many instances an accident is actually the 
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result of unplanned posture. Your hand, shall we say, 
miscued in the wrong place at the wrong time, or your 
eyes got out of gear with local space reality; these are 
examples of such postural accidents. I shall give three 
illustrations relating to accidents in three types of 
human work: Heavy manual labor, light, semi-skilled 
factory work, and a highly skilled activity with a large 
mental component. In reference to manual labor, it 
has been convincingly demonstrated that in a heavy 
task such as coal mining, accident rates are lowest in 
mines where temperatures average near the 60F level, 
which is optimum for the level of body heat produc- 
tion involved in this work. 

In light factory assembly work, heat production is 
much lower and the physiologically desirable temper- 
ature optimum moves higher to a point near 67F. In 
an extensive observation made on this type of work, 
accidents were found to increase both above and be- 
low a temperature of 67F. This is interesting in that 
it indicates that the environment which is too cold 
leads to postural awkwardness that is as accident pro- 
vocative as the warm environment which promotes 
lassitude and mental dullness. 

In a final category we have convincing information 
on the effect of heat on the complex mental task of 
wireless code reception. Here errors in reception may 
be considered to be accidents. Careful studics of this 
activity have shown conclusively that the incidence of 
mental awkwardness, as evidenced by incorrect recep- 
tion, increases with temperature stress. 

From these evidences of the serious decay of human 
accuracy and dependability under climatic conditions 
which are not optimal for a given kind of work, we 
may draw this conclusion. If we were in a position 
to grade and evaluate all human activity as positively 
aS we can measure average accident and error experi- 
ence, we would probably be astonished at the price in 
wasted energy that our society, our business organiza- 
tions, and our families pay for work under unfavor- 
able and poorly controlled atmospheric conditions. 

I think it is reasonable to say that the full use of 
our technical resources for indoor climatic control is 
very much dependent upon wider recognition and un- 
derstanding of the human effects here discussed. 
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OST of us are familiar with some usage of 

woven or felted material for dust removal— 
from the small personal respirator for keeping dust 
out, to the large baghouses to handle thousands of 
cubic feet per minute, designed to retain and reclaim 
dust. The popular utility of this filtering method is 
due to its direct approach to the problem—straining 
the air of its impurities. We know that very fine 
granular particles are not necessarily retained by a 
fabric in this manner but that their removal may 
require a build-up of a dust layer, made up of larger 
wr more flocculent particles, on the dirty air side of 
the fabric to act as the real filter medium. Felting or 
napping may be employed, with the attendant problems 
of freeing the fabric of the excess dust burden. 

The choice of a material to efficiently filter ovt a 
given dust is largely a matter of trial and experience, 
and certain common-sense considerations. 

Vigorous shaking without undue stretching of the 
fabric is desirable. Some older style baghouses employ 
a gentle side to side motion in order to protect the 
bags. The bag cleaning is poor, but by using enough 
bag surface to filter at a rate of one linear foot per 
minute, they do a good air cleaning job. The dust load 
may be 1 to 3 gr per cu ft. Such an installation has 
ahigh initial cost per cfm treated and the trend, with 
new installations, is to increase flow rate through filter 
and to shake more often and more vigorously. 





Opinions and Practices Differ 


It is contended by some that bags must hang ab- 
slutely limp while shaking; by others that a reverse 
fow through the bags is required while shaking. Some 
baghouse operators have gone to great lengths to 
provide this backflow. The contention is, on the one 
hand, that a limp bag provides better whipping action; 
insures the bottom’s remaining open for free passage 
of the falling dust; leaves a residual dust layer on 
the inside of the bag sufficient to catch the finest 
particles when filtering is again begun. The back draft 
system makes for poor shaking and clogged bag bot- 
toms because of the collapsing effect of the back pres- 
sure, and it cleans the bags too well so that in opera- 
tion again, the fines will go through until a new dust 
take is built up. 

On the other hand, back draft proponents claim 
that a reverse flow of air during shaking improves 
the over-all filtering efficiency because the bulk of dust 
is removed. However, as the filtering cycle starts, 
tnough dust is left on the bags that the pass-through 
of fines is negligible. Furthermore, they state, the dust 


———s 


From a paper presented before the Process Industries Division of the 
American Society of Mechanical Engineers, and the Pittsburgh Mechan- 
tal Engineering Conference at Pittsburgh, Pa. 
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Bag Type Dust Collector Problems 


HERBERT !. MILLER 


Industrial Hygiene Engineer, St. Joseph Lead Co., Josephtown, Pa. 


falls down all right if the bags are suspended at proper 
tautness. Both agree on the importance of the bags 
being uninflated while shaking. 

As to the back draft controversy, two observations 
indicate how the nature of the dust and the bag 
material, and probably the manner of shaking, are 
governing factors. One is the collection of product 
zinc oxide fume in unnapped 8-oz. cotton duck bags, 
45 ft long. At 1 cu ft per sq ft, the gas is loaded to 
30 gr per cu ft. These bags are shaken quite success- 
fully without back draft, the method of shaking being 
unique with the St. Joseph Lead Co. The top of the 
uninflated: bag is first depressed, then jerked upward, 
but not higher than the long dimension of the bag. 

The second observation was made of a dust collector 
handling mixed granular dust and oxide fume where 
bag wear was blamed in part on the hard creases 
formed around the foot by backflow pressure during 
shaking. The material is 16-0z wool, the temperature 
runs from 150 to 200F, the rate is 3 fpm, and the load 
is about 3 gr per cu ft. 

First, the back draft damper arms were discon- 
nected so that reverse flow was eliminated during 
shaking. The bags did not shake out completely and 
within a few days the pressure drop across the bags 
had increased, on the average, about two inches water 
gage. The residual dust found in the bags by hand 
shaking, after automatic shaking, was often appre- 
ciable. During this experimental period, enough dust 
seeped through the bag wall during automatic shaking 
to make an appreciable air suspension that, as the 
fitering cycle began, moved on out the stack and made 
the collector appear inefficient although the weight 
of this very fine dust was probably quite small. For a 
while, there was a continuous search for broken bags 
or thimble floor leakage in this 4,500-bag collector. 
In this case, more dust came through the bags with- 
out the use of back draft. 

Then the amount of backflow was varied by chang- 
ing the back draft damper openings until the point was 
just reached when the stack ceased to smoke after the 
shaking cycle. At this point, the bags shook out very 
well, also, and the creasing at the bottoms was not as 
tight as originally. The backflow is now set at about 
34 fpm. More time is needed to determine the effect 
on bag life. 

In the meantime, experimenting is going on with 
other bags in this same collector and a compartment 
of new wool bags has been put in, their bottoms coated 
for six inches with latex, up over the flexing area. 
Also an extended experiment is going on in regard to 
bag tautness. None of this latter experimentation has 
been in progress long enough to lead to any but favor- 
able conclusions. 
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Scrapbook of Exhaust Hood Design 


Portable and Flexible Shaft Grinding and Polishing 


JOHN M. KANE 


Chief Engineer, Dust Control Division, American Air Filter Co., 
Louisville, Ky. 


This is the first of a group of articles that discusses 
and illustrates the design and application of exhaust 
hoods in industry. Each article will be devoted to a 
special phase of this problem. 


XTREME variation will be found in the hood de- 

signs applied to this broad field of metal dust pro- 
duction. Quantities of dust released are small com- 
pared to the stand or swing frame grinder, but par- 
ticles are consistently finer and stay in suspension for 
long periods, producing in many instances a visible fog 
of floating dust in the workroom area. 





United Aircraft Corp., Stratford, Conn. 


Fig. 1. Downdraft benches, often with turntables where heavy 
parts are finished, are most frequently used for portable 
grinding dust control. 


For many operations, a local exhaust hood properly 
placed will give excellent control with exhaust volumes 
in the order of 200 to 500 cfm. Effective control, how- 
ever, necessitates frequent relocation of the portable 
hood as the direction of generated dust must be toward 
and close to the hood mouth. Such local hoods have not 
proved practical for most operations due to the human 
element of hood location and the frequent hood posi- 
tioning required. 


Downdraft Benches 


Where size of parts permit working on a bench, use 
of grilled bench top is a practical solution. Where parts 
are large, the entire working top is usually grilled and 
ventilated at a rate of 1E£0 to 200 cfm per sq ft of gross 
grille area. Turntables can be incorporated as shown 
in Fig. 1 for positioning heavy parts so side and back 
shields can be utilized for most effective direction of 
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exhaust air volume. Section under table should be en- 
closed to form a plenum from which the exhaust branch 
is run. Such a plenum acts as a trap to collect tools 
and other material, and at the same time to aid in 
uniform distribution of exhaust volume throughout the 
bench length. Similar construction has been exten- 
sively employed for the flexible shaft grinding, buffing, 
and burring of magnesium except that the bench 
incorporates a grille of non-sparking construction and 
a wet type dust collector for the collection and safe 
storage of the fine dust that is generated. A minimum 
downdraft velocity of 200 fpm is recommended. The 
top extending over the working area provides support 
for dust collector fan and motor platform, as well as 
for lighting fixtures. 

For foundry chipping and portable grinding, the 
bench illustrated in Fig. 2 provides excellent dust con- 
trol, good illumination, and effective utilization of ex- 
haust air. Combination of downdraft and lateral ex- 
haust is employed. Exhaust volume is the equivalent 
of 200 cfm per sq ft of working area. 


. : 





International Harvester Co.. Louisville, Ky. 


Fig. 2. Basic downdraft design can be amplified to provide bet- 
ter illumination and effective utilization of exhaust air volume. 
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Booth Enclosures 


Where finished parts vary considerably in size or 
where movement of operator and tool produces con- 
siderable areas of dust generation, the booth type of 
enclosure, Fig. 3, has many advantages. Complete 
flexibility of operator is assured, and control is excel- 
lent with relatively small exhaust volumes. Air flow 
in the order of 75 to 100 fpm laterally through the 
cross-section of the booth will carry fine dust to the 
exhaust opening in the booth rear, allowing only the 
coarsest of particles to drop to the floor. Booth con- 
struction of acoustic materials provides a consider- 
able measure of soundproofing. Operators are pro- 
tected from flying particles from adjacent operations 
and the interferences of one workman with another. 

Basic disadvantage of booth enclosures is the prob- 
lem of moving heavy parts in and out of the area. 
Loading by overhead crane becomes impractical, al- 
though a monorail under the booth roof, supporting 
of parts on tables equipped with casters, or use of 
roller conveyors solve the difficulty in many designs. 


Floor Grilles 


Floor grilles provide one answer to the portable 
grinding problem associated with very large castings 
that must be moved by overhead cranes. Exhaust vol- 
umes in the order of 100 to 150 cfm per sq ft of work- 
ing area will prove effective control in spite of distance 
from exhaust opening to zone of dust release. Control 
relies on the dilution effect and the “depth” of a rela- 
tively large volume of air moving toward an exhaust 
opening even at low velocities. Control by this method 





Curtis Propeller Div., United Aircraft, Caldwell, N.J. 
Fig. 3. Where the operator must be in many different 


Places, and the part moved about for finishing, the 
booth type enclosure is favored. 
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Wyman Gordon, Worcester, Mass. 


Fig. 4. Air flow pattern at point of dust generation can 
be greatly improved where side shields can be used to 
supplement downdraft exhaust through floor grilles. 


will be ineffective unless exhaust volumes of 7,500 cfm 
or more are exhausted through floor grilles in any one 
area. 

In addition to the large volumes involved, floor grilles 
are expensive to install as they require considerable 
excavation and trenching to house the hopper and 
exhaust ducts located under the floor elevation. Side 
shields, Fig. 4, make handling of parts somewhat more 
awkward but assures the maximum utilization of ex- 
haust air which must flow downward over the dust- 
producing operation. With effective side shields, ex- 
haust volumes can be reduced approximately 1/3, and 
disturbing effects of cross drafts can be eliminated. 
Even where complete and permanent side shield pro- 
tection cannot be employed, use of movable shields on 
any or all sides possible, similar to welding booth prac- 
tice, is well worth the cost and trouble. 

Often, combinations of exhaust methods can be used. 
One design uses both the downdraft bench and floor 
grille exhaust methods, with control pronouncedly im- 
proved by the presence of side and back wall partitions 
to give booth characteristics to the area. 


Makeup Air 


Much of the effectiveness of larger installations can 
be attributed to the movement of large air volumes 
within the workroom providing diluted concentrations 
of any material escaping the localized ventilation air 
stream. Effective placing of the makeup supply air 
grilles, that provide air to replace exhaust volumes, 
deserves careful planning. Best results will occur 
where such makeup air is introduced at the far end of 
the room, sweeping toward the exhaust openings at 
the opposite end of the space. 
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is my Classroom 


By T. W. REYNOLDS 





© STEAM SAFETY VALVES ON HOT WATER BOILERS 


Who would think that a hot water boiler would re- 
quire a steam safety valve in addition to the usual 
water relief valve, yet they are now called for by re- 
cently revised rules of the ASME Boiler Code Com- 
mittee. Requirements are for residential and commer- 
cial boilers, whether for hot water house heating or 
domestic hot water supply. Revisions were published 
in February, 1950, and become effective immediately 
or shortly after publication, although some State and 
City inspection jurisdictions have existing laws which 
may first have to be modified. One who does not con- 
form through unfamiliarity with the new regulations 
may find it rather expensive later to comply. 

Hot water heating boilers are now often operated at 
water temperatures close to the steaming point at pres- 
sures much higher than atmosphere, and hot water 
supply boilers are often forced to supply adequate hot 
water. The committee, however, seem most concerned 
with a dangerous set of conditions which occur when 
a boiler is fired at maximum heat input, the load shut 
off, and no supplementary water feed. 

Water relief valves are operating devices which fre- 
quently open in many installations, while steam safety 
valves and rupture discs are emergency devices which 
function only to prevent an explosion. The first re- 
quirement of a relief valve is to discharge excess water 
due to volumetric expansion as the water is heated 
and, in this way only, keep the pressure from rising. 
However, should the water temperature get high 
enough, the boiler will steam, therefore the additional 
protection of a steam safety valve becomes necessary. 
Safety valves handle considerable volume, but relief 
valves for any size of boiler may be only 34 in. in 
size. Tests show such a size to be adequate for water 
expansion. The revised rules require that a relief 
valve shall discharge both hot water and sufficient 
steam, or else there shall be a relief valve to discharge 
water, plus one or more safety valves or rupture discs 
to discharge steam. 

An officially-rated relief valve is one which has been 
tested in a recognized laboratory and marked to show 
the steam discharge capacity, pressure setting, and 
code valve symbol. A non-rated relief valve is accept- 
able for water relief only and must be marked to show 
the pressure setting. If the relief valve is officially 
rated, then its steam relieving capacity is given credit 
when adding up the combined capacities of the steam 
relieving devices. In many cases with small hot water 
boilers, one officially-rated water relief valve may meet 





Note: Mr. Reynolds is Chief, Air Conditioning Division, Abbott, 
Merkt & Co., Engineers, New York. 
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both the water and steam relief requirements, and 
therefore be sufficient in itself-for all conditions. 

Required steam relieving capacity of valves or discs 
is governed by the boiler output at maximum heat 
input. Minimum combined valve or disc capacity in 
pounds per hour as determined by the boiler manufac. 
turer with the approval of his authorized inspector is 
stamped on each boiler. This figure is determined by 
dividing the maximum thermal output of the boiler by 
1,000, or by multiplying the square feet of boiler sur- 
face by 5. For steel boilers, the stampings are on the 
boiler proper, usually above near the fire door, and are 
indicated as a rule by the abbreviation SVRC. 

Relief valves are set to relieve at or below the maxi- 
mum operating pressure marked on the boiler. Safety 
valves or rupture discs are set to relieve at 15 lb above 
this pressure where it does not exceed 75 lb gage, but 
for operating pressures over 75 lb to and including 
160 lb gage, the setting must be 20% above the maxi- 
mum operating pressure. 

Because steam safety valves on hot water heating 
systems may leak after testing in service, it is sug- 
gested that they be periodically removed for testing 
and repair or adjustment. Rupture discs should be 
renewed at intervals as recommended by the manufac- 
turer. 


© GETTING NOTHING FOR SOMETHING 


Since we take the usual heating system for granted 
and forget in time the reason for its details, we are 
less capable of correcting difficulties as they arise, or 
ir. avoiding pitfalls as sketched. Departures of this 
kind are therefore instructive and further illustrate 
how our attempts to get something for nothing end up 
with nothing for something. For example, I some- 
times come across an ingenious type of steam heating 
system, which, strictly speaking, is neither one-pipe nor 
two-pipe (see sketch), but rather a mongrel. Strangely 
enough, it often works for a time, although only for 
a time. 

Let us follow the mind of the installer of this aborted 
heating system and first argue the case from his view- 
point. Evidently he is trying to eat his cake and have 
it, trying to obtain the advantage of a vapor system 
without its customary attendant cost for a second main 
and a boiler return trap. By having two pipe connet- 
tions to the radiator, he avoids counterflow of steam 
and condensate, at least for part of the time. Should 
steam flow backward in the return pipe to the radiator 
and close the trap prematurely, the system will revert 
to one pipe, condensate counter-flowing through the 
steam connection while air vents by way of the air 
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valve. Continuing the thought, upon starting up, the 
large volume of air in the system will be easily pushed 
forward to the large vent valve on the main, leaving 
put little to compress for elimination through pin holes 
of radiator air valves. Such is no doubt the reasoning. 

Taking up now, the rebuttal, steam will flow from 
the main through both supply and return connections 
to the radiator and practically at the same time. The 
steam trap and air valve will both close prematurely, 
thus temporarily air-binding the radiator and causing 
it to a certain extent to waterlog. Waterlogging, how- 
ever, may be of no great consequence, depending upon 
how short the radiator is and whether it is graded to 
the return end or made level. Steam from the main 
will flow backward through the return connection as 
mentioned, even though the return pipe is small, be- 
cause the pressure within the radiator, due to natural 
condensation, is less than at either its supply or return 
end, particularly so when the system is started up 
from cold. 

In the final analysis, we have a system which will 
operate most of the time as a one-pipe system, thus 
rendering unnecessary the cost for the trap and return 
pipe to each radiator. The saving made by eliminating 
a dry return main with possible insulation is offset in 
part by the expense for a wet return at the floor which 
may be of smaller size. The wet return, however, is 
liable to accumulate sediment and may be in the way. 

If a dry return is used with traps, then when the 
traps close, water will leave the boiler to back up ‘and 
flood the return, due to absence of pressure. A boiler 
return trap would therefore be required for positive 
return of water to the boiler. The most simple way 
would be to eliminate the traps and to connect each 
return end of radiators directly to the wet return. 

Systems as sketched may operate fairly satisfactory 
for a while, but in time the traps do not function well, 
due to return flow of steam and the lower pressure 
differential across the trap. Much depends upon the 
type of trap, whether inboard or outboard, although 
neither is intended for use with reverse flow or with 
steam in the return connection. Of the two types, the 
outboard, being in the pressure and temperature of the 
return, will close most quickly and will remain closed 
as long as steam is in the return connection. On the 
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The one-pipe-two-pipe system. 
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other hand, the inboard type will in time chatter and 
wiredraw with reverse flow. 


© BALL PLAYERS AND CONDITIONED CARS 


Perhaps the rumor originated with some of the 
sports writers that ball players are not allowed to ride 
in air conditioned cars. The pitcher might get a sore 
arm. If they ride in conditioned cars it must not be 
in an upper berth, the rumor said. Knowing, however, 
that some of the old cars were crude affairs, I wrote 
to the travelling secretaries of two of the major base- 
ball leagues and received advice quite contrary to the 
rumor. Here follows the gist of a letter received from 
the road secretary of the New York Yankees, Inc. 

“In my fifteen years of experience in football and 
four years in baseball, I never heard any player com- 
plain about air conditioning unless he already had a 
cold and wanted to travel in warmth for that reason. 
No manager, coach or player ever told me not to place 
a boy in an upper berth to prevent sore arms. As a 
matter of fact, most complaints are registered when 
the cars are not air conditioned due to some faulty 
mechanism.” 

To this I would add that one acquaintance tells me 
he has just returned from an extended tour (18,000 
miles by train in all climates and major cities) and 
found no complaints about air conditioning. 


© NEW SYSTEM NOT NEEDED 


As time passes the growth of internal heat load on 
an air conditioning system may increase to a point 
where the system becomes inadequate at peak loads. 
Loud, then, are the complaints, and the demands for 
a new system, yet no one seems to realize that they 
might get by, merely by properly operating the present 
system. 

Often all that is needed is to throttle down the out- 
door air damper on the hottest days, remove excess 
wattage of lights, or turn off some lights as the 
weather grows hot, and start the system up earlier in 
the morning. If this does not suffice, good maintenance, 
shade screens, and insulation may be the final answer. 

Some systems have been made to work by shutting 
off the conditioned air to the less important areas. Even 
where an area is important, its conditioning can well 
be eliminated if its space presents an excess heat load. 
Better that one area should be entirely void of condi- 
tioning than that all areas should be uncomfortably 
conditioned. 


© THE HOME OWNER’S VIEWPOINT 


One of these World Wars left a lot of work for the 
writer as a trouble shooter for the Home Owners Loan 
Corporation covering many homes per day. Of course, 
the HOLC had all the houses with troubles left on their 
hands, so the writer could not help but feel that all 
heating systems were sadly defective. At the time it 
was about the only work around, but it had its inform- 
ative side, for one could not help but become in- 
timately acquainted with the popular misconceptions 
which the average householder has as to heating and 
ventilation. Perhaps a knowledge of what goes on in 
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the user’s mind might be of help to those engaged in 
selling heating equipment. 

It’s a big duct,'the house owner says, sO you can 
see that the fan is too small. Says the lady in some 
other house, “All that ice on the inside of the window 
proves that it is cold in here and the ice will make it 
even colder.” Entering the attic of a third house, the 
trouble shooter finds that the rock wool insulation has 
been packed so tight as to squeeze all of the nice non- 
conducting air out of it. The home owner admits that 
each night when the insulation workers had left he 
had helped himself to the supply of wool and packed 
it in, not realizing that he was getting less insulation 
by using more. 

Another housewife wants the metal enclosures re- 
moved from the radiators. They are colder than any- 
thing around them, she says, but the engineer’s ther- 
mometer on the metal and on the rug prove different. 
The window is of double-glass, still it is the coldest 
thing around. With a temperature of 20F outdoors, 
the inside of the glass had a temperature of 60F. The 
metal of the radiator enclosures had a higher temper- 
ature. It was 66F. Had heat been on more often, the 
metal would have been even warmer. 

Down in the basement of another home, you investi- 
gate the lack of a boiler draft. Opening a basement 
window a bit gives the boiler air and there is then no 
longer any trouble, but the owner objects to heating 
all that cold outdoor air in the boiler. He says that 
it is only necessary to get rid of the gases from the 
boiler, not to take air out, but if you must do so, then 
why not give the boiler heated air from the upstairs. 
Explaining to him that the upstairs air had also to be 
heated, he counters with the thought that such air 
finally becomes stale, so when through with it why not 
throw it away to the boiler and use make-up air as 
necessary ventilation. You explain that he doesn’t 
ventilate now, and that any infiltrating cold outdoor 
air due to taking upstairs air for bciler supply will 
make the upstairs more drafty, and therefore it will 
be necessary to maintain a higher temperature up- 
stairs. 

The last fellow has worn you out, but you leave 
hoping that he will mull it all over in his mind and 
eventually arrive at a point where he can agree with 
the thoughts you left behind. 


© WATCHING AIR TURBULATE 


Being taught that certain combinations of turns 
in ducts produce turbulence therein is one thing; 
actually seeing it is believing. 

It so happens that looking out of the window and 
seeing nothing while lost in thought, the thought 
vanishes as one becomes conscious of the vibrations 
in a neighboring duct. Why is it that only a part 
of the duct vibrates and why are the owners forever 
repairing this portion? 

It is raining, so that water is retained on the duct 
deflections on the top side of the duct at the tur- 
bulent point indicated in the sketch. Soot collects in 
this water, so that the duct at this point deteriorates 
from chemical as well as mechanical action, while the 
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fan far below continually discharges against the tur- 
bulent resistance. 

Why repair it? Why not, instead, correct the con- 
dition as shown? Who put it in the way it is, or did 
the engineer show it that way? 
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Filtration Through Porous 
Materials 


LESLIE SILVERMAN 


Associate Professor of Industrial Hygiene, Harvard University, School of Public Health 


A consideration of all of the fundamental factors in- 
volved in filtration is given in this discussion which 
originally was presented in the Inservice Training 
Course in Air Pollution at the University of Michigan, 
School of Public Health. A description is included 
of the various types of filtration units used in prac- 
tice for industrial effluent and atmospheric pollution 
control. Cost, maintenance and operating perform- 
ance features are outlined and discussed. 


ILTERS are usually considered to be second in 

scope of application for industrial gas cleaning 
and rank next to inertial and centrifugal collectors in 
capital and operating costs. 

Efficiency of air and gas filtration units varies, but 
for most dust and fume control installations, weight 
removal values above 95% are obtained with reason- 
able power consumption. 

Filtration media have been used for particulate 
material ranging from coarse dusts for use in sub- 
sequent processes (materials handling) to fine fumes. 
Bag filters are perhaps the most important method 
utilized to recover metal fumes in the metallurgical 
industry. The theory of filtration and experimental 
results indicate that particles ranging from 0.01 
microns to coarse screen sizes may be successfully 
filtered and collected. Filtration may also be applied 
to a wide range of gas and air temperatures within 
the mechanical and strength limits of filter media. 

Filter devices are used for pre-cleaning industrial 
process atmospheres, air conditioning, and many 
special industrial applications. These uses constitute 
a major portion of filter installations in numbers. 
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Fig. 1 (upper). Cross-section of five-harness warp sateen filter 

cloth showing construction. Fig. 2 (lower). Same material as 

in Fig. 1 but napped to form canton flannel. Napped surface 
is used for filtration. Reference (9). 





























Their most important application in atmospheric pol- 
lution control, however, is for cleaning air and gas 
discharged to the ambient air. This discussion will 
be devoted primarily to these units with special em- 
phasis on the widely used cloth, screen, tube or bag 
collector. In factory and process effluent control, many 
units are preceded by primary cleaners. 


Fundamental Factors in Media Filtration 


Basic considerations in filtration may be divided into 
two aspects: (1) a study of media characteristics, and 
(2) a discussion of aerosol] influence on filter perform- 
ance. 

Filtration of aerosols can be accomplished by two 
distinct methods. In one, since the media acts as the 
separator, the composition and nature of the filter are 
important. Such filters are applied primarily for pre- 
cleaning or handling light dust loads (ranging from 
0.0002 to 0.01 grain per cubic foot). High efficiency 
units of this type may be used as after cleaners for 
other removal units including some filters which sepa- 
rate the mass concentration (greater than 2 to 5 4 
particles). 

In the second type, the media acts primarily as a 
reasonably high efficiency filter (greater than 90°). 
which provides a means of establishing a supporting 
bed of aerosol particles. The major portion of the 
particulate matter to be separated is removed by the 
layer or bed formed on the media surface. In practice 
this layer is periodically removed from the surface. 
Some penetration within the interstices takes place, 
however, which often improves the over-all filter per- 
formance. Eventually such penetration may signifi- 
cantly alter the media resistance characteristics. 


Media Characteristics 


Materials. A wide number of materials are used for 
air filtration. For high efficiency with light loadings 
or ultimate filtration, the media may be. wool fibers 
impregnated with resin, asbestos, cellulose, or glass 
fibers. Under proper conditions these can clean gases 
with efficiencies as high as 99.99%. In these materials, 
fiber diameter is important since it fixes the filter sur- 
face and volume characteristics. Another form of this 
filter is the large coke or sand beds which have been 
used for acid mist and other similar aerosols. 

The common filtration medium for commercial dust 
and fume removal units is cloth fabric. This cloth may 


Numbers in parentheses refer to bibliography unless otherwise indi- 
cated. 
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z= TABLE 1—CHARACTERISTICS OF TYPICAL 


SATEEN WEAVE CLOTH 
(See curves of Fig. 3) 





Cloth, Weight, 


Sabot Yd per Lb Elameproof Treatment 

A 1.05 Untreated 

Ai .05 Mixture of ammonium phosphate 
and boric acid solution 

B 1.30 Untreated 

B, 1.30 Sodium borophosphate solution 

B: 1.30 Sodium-ammonium-borophosphate 
solution 





| be woven from cotton, wool, asbestos, or synthetic 


materials (nylon, vinyon, glass, orlon, etc.) depending 
upon application factors such as gas temperature and 
other considerations. In most industrial dust collection 
units, cotton cloths are usually employed; whereas for 
metallurgical fumes, wool bags are provided. Felts 
prepared from wool and other fibers are also used. 
A cotton fabric used frequently for dust collector 
applications is known as a five-harness warp sateen 
. (Weight approximately 12 oz per sq yd). Fabrication 
‘of this material is shown in cross-section in Fig. 1 
and 2. 
Resistance. Flow through filtration media in the 
range usually employed for particulate collection is 
considered to be streamline or viscous. Under this 
condition, resistance varies directly with air or gas 
flow as shown in Fig. 3, based on the typical sateen 
weave cloth characteristics given in Table 1. This may 
be expressed in simple mathematical form as: 


where R, — resistance in inches of water. 
V —Filtering velocity in feet per minute 
(at approach to gross or face area). 
K,, —- Resistance coefficient—in this case de- 


noted as cleaned cloth resistance. 


Initial cloth resistance values upon installation (be- 
fore any dust loading) are slightly less than cloths 
that have been in service and have been cleaned by 
rapping or shaking. 

The filter resistance coefficient, K,, of course, depends 
on many factors such as gas or air density, viscosity 
and cloth or media porosity. .The latter factor is de- 
pendent upon such items as thread count and fiber 
diameter. When filtration takes place by deposition on 
the fibers, resistance change depends upon porosity 
variation of the media. Until the interstices and voids 





TABLE 2—PARTICLE SIZE RANGE FOR SEPARATION 


Force Particle Size Range 


Diffusion (Brownian motion) <0.01 ex —0.2u 


Streamline contact (fiber effect) >1le 

.Inertia (impingement) >2 bh 
Electrostatic charge (Electrophoresis >0.01 u 

Sieving >Filter pore size or 


pore size of deposited 
filter layer 





S OoOSe;eo 


Pressure Drop, Inches of Water 





200 300 400 600 800/000 


20 30 40 5060 80100 
Clean Free Air, Clm per SqFt of Cloth Area 


Fig. 3. Resistance characteristics of typical sateen weave cloth 
with a thread count 96x 64. Reference (11). 


are greatly reduced in size, resistance increases lin- 
early. If the void size decreases to the critical value, 
then increases in resistance are exponential (n values 
approach 2). 

Efficiency. The efficiency of a filtration medium such 
as those described depends upon many factors because 
various separating forces are present. Considerable 
investigation of this field in the past ten years has 
been stimulated by the need for efficient chemical war- 
fare smoke filters. Davies’ recent article (1) is an 
excellent presentation of this subject. 

Forces present for separating depend principally 
upon the particle size of the aerosol. The theory as 
yet does not present an exact evaluation of each 
mechanism involved but the principal force and size 
range over which they are considered as most effective 
are listed in Table 2. 

These items are discussed in detail by Davies, with 
the exception of sieving. It is easily shown, however, 
that sieving has little effect on performance of the 
media since the pores are usually larger than any par- 
ticle to be filtered. In contrast, sieving is an important 
mechanism in deposited layer filtration. 

Life—Fig. 4 shows graphically the influence of 
fabric type on filter media life. In a simple sieve, a 
bed of particles is soon formed and the resistance rises 
rapidly as the pores are blocked. In a napped surface, 
particles are distributed so that more dust may be 
collected before flow resistance attains the same value. 
In a “deep bed” or fiber-maze such as felts provide, a 
large volume exists for storage of particles. The finer 
fiber sizes provide greater surface area and more con- 
tact is possible. Felts are principally applied to reverse 
air jet cleaning units which will be discussed later. 


Characteristics of Aerosol to be Filtered 


Characteristics of the aerosol are important in de- 
posited layer filtration since they determine its distri- 
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Coarse 
tinensted Less Than Less Than Less Than 
20 Mesh 140 Mesh | 375 Mesh 
| 
| 
Granite 1.58 220 & _ gessas 
Foundry 0.62 1.58 3.78 
Gypsum eee eee 6.30 
Feldspar eee ee 6.30 
Stone 0.96 ok eee 
Lamp black eee ee nese 
Zinc oxide cee eee ene 
Wood cece eee 
Resin (cold) sw... 0.62 wa... 
Oats 1.58 sees sees 
Corn 0.62 we. 1.58 


*From Williams et al (5). 


Less Than 


—ece 


TABLE 3—FILTER RESISTANCE COEFFICIENTS K: FOR INDUSTRIAL DUSTS*, INDUSTRIAL CLOTH-TYPE AIR FILTERS 





Particle Size 


Medium? Finet 
Less Than Less Than Less Than 
90 u | 45u | 20 u | 2u 


Inches, Water Gage, per Pound Dust per Sq Ft Cloth per FPM Filtering Velocity 


wie = s—i(‘té lll 19.8 enone 
wi ll 18.9 saci 
aie = ititit«é lil 27.3 — 
— £& i — tiie: § == — ———— Seiiaags AS) ea 
jules —i‘“té‘«C 47.2 
did  ti(ité‘ i = ttt i fat 
rr 
ee a 
9.60 ee re 
3.78 880 —— ...... 


+Theoretical size of silica; no correction made for materials having other values of 9’. 


**Flocculated material not dispersed; size actually larger. 





bution and porosity. It should be recognized that cer- 
tain particle characteristics may create difficulties for 
removal by filtration. For example, oil mists may coat 
the fibers and dissipate the surface charge, particularly 
in resin wool filters. Greasy and reactive particles may 
pack and cling, making it difficult to clean the filter; 
whereas fibers may become enmeshed in the napped 
layer, Fig. 2. 

The important factors which influence layer filtra- 
tion are: Particle size; particle shape; specific gravity 
cf particles; particle surface characteristics; packing 
characteristics; amount of dust or fume on filter at 
the end of any given period of operation; density of 
air or gas; viscosity of air or gas. The influence of 
each of these factors will be apparent from the resist- 
ance discussion. 

Resistance—The resistance to gas flow through a 
filter layer composed of particles has been studied by 
many investigators (2, 3). The most useful form is 
that developed by Fair and Hatch (4) from D’Arcy’s 
formula and is expressed as follows: 


k p A \* (1—a)? 
H,—H, =H >——vlf — ) ——— (2) 
& p V P 


a 
where H, = loaded filter resistance, feet of fluid 
(air or gas) 
H, — initial cloth resistance, feet of fluid 
H — increase in resistance due to dust load, 
feet of fluid 
1 — depth of dust deposit on filter, ft 
k = coefficient 
g = acceleration due to gravity 
p= air viscosity, English units 
p == air density, lb per cu ft 
v= aveiage filtering velocity — rate of air 
flow —— effective filter area, ft per sec 
V/A = ratio of volume to surface area of the 
dust particles on the filter, ft 
a porosity of the filter bed — volume of 
voids —— total or bulk volume of dust 


Williams, Hatch and Greenburg (5) have modified 
this as follows for air filtration: 


The depth of the filter bed, in Equation (2), 
may be expressed in terms of the weight of dust 
per unit of cloth area and the density and poros- 
ity of the dust as follows: 


WwW 
} — —___ (3) 
p’ (1—a) 


where w — weight of dust on the filter per unit of 
cloth area, lb per sq ft 
p’ — real density of the dust, lb per cu ft 
This expression may be further modified to include 
the time factor by substituting for w the following: 


Ltv 
w= 





(4) 
7000 


where L — loading of dust coming to the filter per 
unit of air volume, gr per cu ft 

t — elapsed time of operation in seconds 

during which the filter resistance in- 


creased H feet 


ese iriwerree 
Sieve Nap Felt 
Types of Filter Fabrics 
Airtlow 1 
‘ _ 
Ske IO Oe OE Tae i ee 


Representative Distribution of Dust Load on fabrics 


Fig. 4. Types of filters and dust distribution on various 
media. Reference (10). 
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With these modifications, the complete relationship 
becomes: 


kp A 
ie 


£ p V a 


*1—a 


V? Lt 





(5) 
7000p’ 


Equation (5) gives the effects of particle size and 
porosity. A study of this equation shows that particle 
size affects resistances inversely as the square. It 
indicates why fine particles are harder to collect and 
why they create higher filtration resistances. Slight 
changes in porosity can also cause large changes in 
the resistance as was discussed in detail by Williams 
et al (5). 

Equation (5) can be simplified for practical con- 
sideration to the following form: 


K,LTV? 
R; — R, = R—K,V, = —_———_- 
7000 


where Ry, == final resistance, inches of water 

R, == initial resistance, inches of water 
(see Equation (1) 

R == net resistance due to dust or fumes, 
inches of water 

K, = specific resistance of the dust in inches 
of water per pound of dust per square 
foot of cloth area per foot per minute 
filtering velocity 

L == dust load in air to filter, gr per cu ft 

T —time in minutes for filter resistance to 
increase, R inches of water 

V — filtering velocity, ft per min. 


(6) 


Equation (6) may be combined with (1) to express 
total flow resistance in terms of cloth and filter layer 
resistance or 


R,—K,V + K,V, (7) 


Several values for K, are presented in Table 3. These 
velues were obtained in laboratory studies by Williams 
| et al (5) and show clearly the influence of particle size 


and also shape characteristics on the resistance of filter 
beds. 
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Fig. 5. Effect of dust load on pressure drop of various fabrics. 
Reference (10). 
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Fig. 6. Pressure drop through cloth A: of Fig. 3, with various 
coal dust loadings and flow rates. Reference (11). 


Data on actual field units obtained by Hemeon (6) 
are presented below for granite dust. 


K, (cloth tube filter) — 0.25 
K, (sereen type filter) — 0.85 
K, (granite cutting) = 3.2 


Since this K, value is not significantly different from 
results of Williams and his co-workers (5), their data 
may be used for estimating cloth filter performance 
with various dusts. 

Since layer filtration is principally affected by depth 
of dust deposit, it is obvious that dust loading will 
have a significant effect on resistance. Data shown in 
Fig. 5 are based on coarse dusts (road dust) such as 
those used in carburetor air cleaner tests and show 
quite clearly the effect of dust load on resistance of 
various types of cloth. Effects of sieving or layer 
filtration are compared to media deposition. Fig. 6 
presents resistance on pressure drop data for a sateen 
cloth with various coal dust loadings and air volumes 
per square foot of cloth. 

Although resistance is considered to increase di- 
rectly with time in Equation (6), in actual practice, 
this may be exponential as shown by Bloomfield and 
Dalla Valle (7). In most filter installations, velocity 
also decreases as resistance increases and therefore 
effects of the two factors tend to balance. 

Efficiency and Life — The efficiency of media upon 
which a deposit accumulates depends considerably upon 
the layer composition. This deposit, as mentioned pre- 
viously, also depends on aerosol characteristics and 
layer porosity. Sinee the principal mechanism under 
consideration in such filtration is sieving and inertia, 
efficiencies will depend to a large extent on layer thick- 
ness and the resistance which is permissible with oper- 
ation. Efficiency of composite filters on aerosols gener- 
ated in industrial processes have been reported as high 
as 99.9¢. by weight over a wide range of dust concen- 
trations and materials. 
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The life of such filters depends considerably on the 
manner of cleaning. In operation, cleaning is per- 
formed with enough vibration to remove the major 
portion of the dust deposit and not the initial fine layer 
which acts as a filter aid for subsequent aerosol deposi- 


























COMPARTMENT IN OPERATION 


COMPARTMENT OURING CLEANING 


Fig. 7. Typical cloth tube dust collector (Dracco Automatic). 
Unit incorporates both mechanical shaking and reverse air for 
cleaning. 


tion. The life of the filter fabric and this layer depends 
upon the amount of abrasion or reorientation of fibers. 
Entrance of materials into the fibers may be induced 
by vibration or shaking. This gradually increases the 
cleaned cloth resistance. Vibration and shaking are 
the principal cleaning methods now in use but recently 
application has been made of reverse air jets which 
traverse the outside surface and blow through a small 
section of the cloth for short periods. Previous to this 
method, reverse air flow through the bags has been 
used. These methods may affect the cloth life. 


Air Conditioning or Pre-Cleaning Filters 


Air conditioning or pre-cleaning filters are units 
composed of a variety of materials such as hemp, fiber 
glass, steel wool, copper turnings and other similar 
media usually placed on frames or sheets. Their cus- 
tomary function is to clean light dust loads and linty 
materials. Such filters have been frequently misapplied 
to cleaning process effluents, in particular, in small 
unit collectors. They are only useful, however, for 
large particles. 


Industrial Cleaning 


Commercial devices for industrial cleaning are man- 
ufactured on a fairly large scale and consist principally 
of cloth, tube, bag, or screen units employing filter 
cloths of the type already discussed. These collectors 
are available from many sources. Mechanisms used for 


cleaning include rapping or shaking units, reverse air 
flow, or traversing air jet cleaning. 

Commercial filter collectors may be placed in two 
groups depending upon this cleaning method. Cleaning 
mechanisms will affect the operating performance of 
the collector. A typical cloth tube unit using top shak- 
ing is shown in Fig. 7. This is a so-called automatic 
dust cleaning unit in which the automatic feature con- 
sists of several units of this type mounted in parallel. 
These are alternately removed from the exhaust system 
circuit during cleaning. The reverse air cleaning unit 
utilizes a construction similar to cloth tube models. By 
shutting off the power and adjusting valves, enough 
air flow is reversed through the bags, after some shak- 
ing, to collapse the bags and to remove the dust de- 
posit during the inoperative period. The traversing 
reverse air jet unit utilizes single or multiple bags 
with traversing rings arranged to travel up and down 
the bag surface. The ring is provided with an annular 
space through which a high velocity air jet is blown. 
This jet is located close to the cloth surface and creates 
flexing during the ring travel. 

A single bag unit of this type is shown schematically 
in Fig. 8. It is claimed, and operating characteristics 
that we have observed verify the fact, that cloth resis- 
tance can be maintained at a nearly constant value. 
In usual mechanically cleaned filter bag or tube units, 
resistance builds up gradually to the design value or 
rapping cycle pressure. 

An unusual type of automatic dust cleaner of the 
bag type that has been developed in England and has 
been used there (but not installed in this country) is 
the Waring Dust Collector. In this device, conical 
bags are suspended by means of the fulcrum arrange- 
ment shown. Cleaning is automatic as the dust load 
builds up to a critical value on the conical bags. The 
pulsation and vibration which takes place during oper- 
ation causes oscillation of the bag surface. This con- 
stantly shakes loose deposited materials. The units are 
reported to give satisfactory performance. This self- 
cleaning principle has also been applied to flat screen 
filters used for cleaning and recirculating air from 
textile mill processes. Here the deposit accumulates 
on an inclined filter surface. The deposited layer falls 
from its weight when this reaches a critical value and 
thereby produces self-cleaning. 


Requirements for Good Performance 


The requirements for good filter perfurmance have 
been well stated by Williams, Hatch and Greenburg (5) 
as follows: 

(1) The efficiency of air cleaning must be high enough 
to meet the specifications of the particular instal- 
lation with respect to the permissible dust con- 
centration in the discharged air. 

(2) The resistance to air flow through the filter shall 
not exceed the maximum value which was used in 
making the original calculation for determining 
the size and capacity of the fan. When the filter 
resistance exceeds this value, the rate of air flow 
decreases, perhaps below the safe limit for effec- 
tive dust control. 


(3) The maximum filter resistance shall not be devel- 
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oped before the end of the specified time of oper- 
ation between cleaning periods, as for example, 
one working shift. 


(4) The maximum resistance allowed for in the de- 
sign shall be consistent with reasonable power 
consumption and shall also be kept below the dan- 
ger point from the standpoint of loss of filtering 
efficiency and good filter maintenance. 


As has been discussed, the efficiency of cloth bag, 
tube or screen units is high and may be influenced by 
the material deposited. 

Resistances normally used in practice do not exceed 
3 inches of water, but occasional operations are en- 
countered where values of 12 inches of water give 
satisfactory results. When flow resistance attains such 
values, power costs become excessive to maintain satis- 
factory controlling air volumes. 

Several studies have shown that the cleaning effi- 
ciency does not vary significantly with filtering velocity 
inasmuch as effective results have been obtained on 
rock dust collection and velocities approaching 40 fpm. 
In our experience we have found that fibrous dusts 
originating from cotton cleaning processes may be 
filtered at velocities approaching 150 fpm. High flows 
ordinarily only work well with fibrous materials which 
create porous rather than dense deposits. 


Rating and Testing 


Rating of filter cloth devices is determined by two 
values: (1) the total air flow to be handled and (2) 
the filtration rate required for satisfactory operation. 
These values fix the required cloth area. The filtering 
velocity varies in general practice between 0.5 and 5 
fpm with a common value of 3 fpm for dust collection. 
_ For fumes that flocculate and plug fabrics, the velocity 
is commonly maintained below 0.5 fpm. These veloci- 
ties are often expressed as “efm per sq ft of cloth.” 
For simple air cleaning applications such as pre-clean- 
ing and fibrous material removal, as mentioned, veloci- 
ties may exceed 100 fpm. 

Another important factor, in addition to the air-to- 
cloth ratio, is the proper proportions for cloth tubes 
or bags. A number of experiments in metallurgical 
baghouse studies have shown that as a rule the length 
of a bag should never be greater than 30 times its 
diameter. The reason for this lies in the fact that when 
the bag is shaken, regardless of vertical, sidewise or 
rotating movement, it is essential that it be flexed. A 
long narrow bag creates a trapping structure and the 
accumulated fume cannot fall properly. The empirical 
limit given for the relation of length to diameter rep- 
resents a compromise between two desired factors. 
One is the maximum cloth area per sq ft of floor space 
and the second, maximum cleaning action. If length is 
decreased in relation to diameter, it is clear that more 
bags or tubes are necessary for the same cloth area, 
hence more space will be required. This results in a 
greater number of hoppers and conveying mechanisms. 

In cloth tube units with traversing jet cleaning, 
much higher filtering velocities are used. Manufac- 
turers of these devices recommend air-to-cloth ratios 
(cfm per sq ft) varying from 10:1 to 30:1. Because 


their method of cleaning is continuous and no flow in- 
terruption takes place, they can operate at nearly con- 
stant flow resistance. Mechanically shaken units in- 
crease in resistance to a definite value before shut- 
down. 
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Fig. 8. Schematic drawing of a traverse ring reverse air jet 
dust collector. (Day Co.). 


The cleaning cycle for traversing air jet units may 
be either pressure actuated or on a time schedule. Both 
types have been installed in practice, although a pres- 
sure actuated mechanism for the traversing ring ap- 
pears to be the method of choice. 

There are certain objections to reverse flow methods 
of filter cleaning. The most obvious disadvantage is 
that complete reversing of flow may remove some of 
the desired filter layer. One characteristic of filters 
cleaned by reverse air flow is that when returned to 
service, dust is emitted from the collector as the layer 
starts to accumulate. Unless the reversing air is very 
clean, a layer of dust will be deposited on the bag ex- 
terior. This dust can then be blown into the working 
space or surroundings when the unit is placed in nor- 
mal operation. The reversing air should not contain 
moisture since it may create a layer which is caked 
and difficult to remove. 

Temperature factors to be considered in filter rating, 
influence choice of media. The working maximum sug- 
gested for cotton cloths is 180F and for wool cloths, 
220F. In some instances, wool may be operated at 
higher temperatures and camel’s hair has also been 
used for higher temperatures than wool. Woven glass 
media handle gases up to 750F but cannot stand 
much abrasion from shaking. Asbestos cloths have 
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The life of such filters depends considerably on the 
manner of cleaning. In operation, cleaning is per- 
formed with enough vibration to remove the major 
portion of the dust deposit and not the initial fine layer 
which acts as a filter aid for subsequent aerosol deposi- 
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COMPARTMENT IN OPERATION 


COMPARTMENT DURING CLEANING 


Fig. 7. Typical cloth tube dust collector (Dracco Automatic). 
Unit incorporates both mechanical shaking and reverse air for 
cleaning. 


tion. The life of the filter fabric and this layer depends 
upon the amount of abrasion or reorientation of fibers. 
Entrance of materials into the fibers may be induced 
by vibration or shaking. This gradually increases the 
cleaned cloth resistance. Vibration and shaking are 
the principal cleaning methods now in use but recently 
application has been made of reverse air jets which 
traverse the outside surface and blow through a small 
section of the cloth for short periods. Previous to this 
method, reverse air flow through the bags has been 
used. These methods may affect the cloth life. 


Air Conditioning or Pre-Cleaning Filters 


Air conditioning or pre-cleaning filters are units 
composed of a variety of materials such as hemp, fiber 
glass, steel wool, copper turnings and other similar 
media usually placed on frames or sheets. Their cus- 
tomary function is to clean light dust loads and linty 
materials. Such filters have been frequently misapplied 
to cleaning process effluents, in particular, in small 
unit collectors. They are only useful, however, for 
large particles. 


Industrial Cleaning 


Commercial devices for industrial cleaning are man- 
ufactured on a fairly large scale and consist principally 
of cloth, tube, bag, or screen units employing filter 
cloths of the type already discussed. These collectors 
are available from many sources. Mechanisms used for 


cleaning include rapping or shaking units, reverse air 
flow, or traversing air jet cleaning. 

Commercial filter collectors may be placed in two 
groups depending upon this cleaning method. Cleaning 
mechanisms will affect the operating performance of 
the collector. A typical cloth tube unit using top shak- 
ing is shown in Fig. 7. This is a so-called automatic 
dust cleaning unit in which the automatic feature con- 
sists of several units of this type mounted in parallel. 
These are alternately removed from the exhaust system 
circuit during cleaning. The reverse air cleaning unit 
utilizes a construction similar to cloth tube models. By 
shutting off the power and adjusting valves, enough 
air flow is reversed through the bags, after some shak- 
ing, to collapse the bags and to remove the dust de- 
posit during the inoperative period. The traversing 
reverse air jet unit utilizes single or multiple bags 
with traversing rings arranged to travel up and down 
the bag surface. The ring is provided with an annular 
space through which a high velocity air jet is blown. 
This jet is located close to the cloth surface and creates 
flexing during the ring travel. 

A single bag unit of this type is shown schematically 
in Fig. 8. It is claimed, and operating characteristics 
that we have observed verify the fact, that cloth resis- 
tance can be maintained at a nearly constant value. 
In usual mechanically cleaned filter bag or tube units, 
resistance builds up gradually to the design value or 
rapping cycle pressure. 

An unusual type of automatic dust cleaner of the 
bag type that has been developed in England and has 
been used there (but not installed in this country) is 
the Waring Dust Collector. In this device, conical 
bags are suspended by means of the fulcrum arrange- 
ment shown. Cleaning is automatic as the dust load 
builds up to a critical value on the conical bags. The 
pulsation and vibration which takes place during oper- 
ation causes oscillation of the bag surface. This con- 
stantly shakes loose deposited materials. The units are 
reported to give satisfactory performance. This self- 
cleaning principle has also been applied to flat screen 
filters used for cleaning and recirculating air from 
textile mill processes. Here the deposit accumulates 
on an inclined filter surface. The deposited layer falls 
from its weight when this reaches a critical value and 
thereby produces self-cleaning. 


Requirements for Good Performance 


The requirements for good filter performance have 
been well stated by Williams, Hatch and Greenburg (5) 
as follows: 


(1) The efficiency of air cleaning must be high enough 
to meet the specifications of the particular instal- 
lation with respect to the permissible dust con- 
centration in the discharged air. 

(2) The resistance to air flow through the filter shall 
not exceed the maximum value which was used in 
making the original calculation for determining 
the size and capacity of the fan. When the filter 
resistance exceeds this value, the rate of air flow 
decreases, perhaps below the safe limit for effec- 
tive dust control. 


(3) The maximum filter resistance shall not be devel- 
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oped before the end of the specified time of oper- 
ation between cleaning periods, as for example, 
one working shift. 


(4) The maximum resistance allowed for in the de- 
sign shall be consistent with reasonable power 
consumption and shall also be kept below the dan- 
ger point from the standpoint of loss of filtering 
efficiency and good filter maintenance. 


As has been discussed, the efficiency of cloth bag, 
tube or screen units is high and may be influenced by 
the material deposited. 

Resistances normally used in practice do not exceed 
3 inches of water, but occasional operations are en- 
countered where values of 12 inches of water give 
satisfactory results. When flow resistance attains such 
values, power costs become excessive to maintain satis- 
factory controlling air volumes. 

Several studies have shown that the cleaning effi- 
ciency does not vary significantly with filtering velocity 
inasmuch as effective results have been obtained on 
rock dust collection and velocities approaching 40 fpm. 
In our experience we have found that fibrous dusts 
originating from cotton cleaning processes may be 
filtered at velocities approaching 150 fpm. High flows 
ordinarily only work well with fibrous materials which 
create porous rather than dense deposits. 


Rating and Testing 


Rating of filter cloth devices is determined by two 
values: (1) the total air flow to be handled and (2) 
the filtration rate required for satisfactory operation. 
These values fix the required cloth area. The filtering 
velocity varies in general practice between 0.5 and 5 
fpm with a common value of 3 fpm for dust collection. 
_ For fumes that flocculate and plug fabrics, the velocity 
is commonly maintained below 0.5 fpm. These veloci- 
ties are often expressed as “cfm per sq ft of cloth.” 
For simple air cleaning applications such as pre-clean- 
ing and fibrous material removal, as mentioned, veloci- 
ties may exceed 100 fpm. 

Another important factor, in addition to the air-to- 
cloth ratio, is the proper proportions for cloth tubes 
or bags. A number of experiments in metallurgical 
baghouse studies have shown that as a rule the length 
of a bag should never be greater than 30 times its 
diameter. The reason for this lies in the fact that when 
the bag is shaken, regardless of vertical, sidewise or 
rotating movement, it is essential that it be flexed. A 
long narrow bag creates a trapping structure and the 
accumulated fume cannot fall properly. The empirical 
limit given for the relation of length to diameter rep- 
resents a compromise between two desired factors. 
One is the maximum cloth area per sq ft of floor space 
and the second, maximum cleaning action. If length is 
decreased in relation to diameter, it is clear that more 
bags or tubes are necessary for the same cloth area, 
hence more space will be required. This results in a 
greater number of hoppers and conveying mechanisms. 

In cloth tube units with traversing jet cleaning, 
much higher filtering velocities are used. Manufac- 
turers of these devices recommend air-to-cloth ratios 
(cfm per sq ft) varying from 10:1 to 30:1. Because 


their method of cleaning is continuous and no flow in- 
terruption takes place, they can operate at nearly con- 
stant flow resistance. Mechanically shaken units in- 
crease in resistance to a definite value before shut- 
down. 
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Fig. 8. Schematic drawing of a traverse ring reverse air jet 
dust collector. (Day Co.). 


The cleaning cycle for traversing air jet units may 
be either pressure actuated or on a time schedule. Both 
types have been installed in practice, although a pres- 
sure actuated mechanism for the traversing ring ap- 
pears to be the method of choice. 

There are certain objections to reverse flow methods 
of filter cleaning. The most obvious disadvantage is 
that complete reversing of flow may remove some of 
the desired filter layer. One characteristic of filters 
cleaned by reverse air flow is that when returned to 
service, dust is emitted from the collector as the layer 
starts to accumulate. Unless the reversing air is very 
clean, a layer of dust will be deposited on the bag ex- 
terior. This dust can then be blown into the working 
space or surroundings when the unit is placed in nor- 
mal operation. The reversing air should not contain 
moisture since it may create a layer which is caked 
and difficult to remove. 

Temperature factors to be considered in filter rating, 
influence choice of media. The working maximum sug- 
gested for cotton cloths is 180F and for wool cloths, 
220F. In some instances, wool may be operated at 
higher temperatures and camel’s hair has also been 
used for higher temperatures than wool. Woven glass 
media handle gases up to 750F but cannot stand 
much abrasion from shaking. Asbestos cloths have 
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been used but because of mechanical failure they do 
not give good service. Wool is more resistant to acids 
than cotton but it is not as satisfactory as glass media. 
At the present time, synthetic materials with various 
bonding agents such as silicone rubbers are under in- 
vestigation and may yield better temperature resistant 
media. Steel wool has also been suggested as a high 
temperature media. 

Testing of commercial air cleaning units of the filter 
type may be done by several methods, depending upon 
the application. For air pollution work, it is essential 
the filter remove particulate matter to meet the effluent 
concentration requirements established by the control 
authorities. This may vary from a weight value as 
low as 0.4 gr per cu ft on stack discharge to plant air 
recirculation values less than the maximum allowable 
concentrations suggested for 8-hour human exposures. 
Testing for air conditioning system filters and similar 
applications is usually done by discoloration indices. 
For recirculation conditions, examination is by particle 
numbers. With respect to materials discharged from 
industrial processes, the only specific American code 
suggested is the A.S.M.E. Power Test Code (8) for 
dust separating apparatus which applies to cleaning 
units of all types. Commercial filters may be tested by 
the methods outlined in this code. Fundamentally, to 
determine the collection performance, reliable aliquot 
samples should be obtained on each side of the cleaning 
unit. Performance in this respect is best stated in 
terms of collection efficiency and effluent concentration. 


Cost 


The cost of installing a filter bag unit depends con- 
siderably upon the size and manufacturer of the unit. 
Figures vary widely with different companies and size 
is one of their most important criteria. For example, 
a 10,000 cfm unit to handle 5,500 lb of dust per 8-hour 
day at the present time would cost approximately 35 
cents per cfm for installation. If its size were in- 
creased to 20,000 cfm, handling the same amount total 
dust, the cost would be close to 22 cents per cfm. In 
both cases a dust load of 8 gr per cu ft was specified. 
This cost includes erection and providing all the filter 
components such as the shaker motor. It does not in- 
clude the cost of inertial separators, piping, and air 
moving equipment. The capital cost may therefore 
vary, depending upon the type of unit, from 20 cents 
to above one dollar per cfm for automatically cleaned 
traverse air jet units. The higher capital costs for the 
latter type units is justified, according to their manu- 
facturers, by the superior performance and power sav- 
ing in maintaining a lower and constant resistance. 
The cost of bag materials for replacement varies from 
3 to 5 cents per sq ft. 

The operating cost of a filter unit may be calculated 
from Equation (8): 


5.2 Q,,, R,, 
Horsepower —= —— (8) 
33,000 
where Q,, == mean cfm 
R,,, == over-all mean operating resistance of 
filter unit, inches of water 


This equation states that the power consumption de- 


pends on mean air flow and resistance during the oper- 
ating period. The cost of operation can be calculated 
from local power rates which vary widely in different 
sections of the country. 


Maintenance 


Maintenance and replacement of cloth bag, screen 
and tube dust collectors depends upon unit location 
(inside or outside of the plant), operation period be- 
fore cleaning (frequency of cleaning), severity of acid 
and temperature conditions of the gas handled and 
nature of the aerosol (composition). Mechanical shak- 
ing and vibration result in a gradual fabric wear and 
eventually it must be replaced. Depending upon sever- 
ity of conditions, replacement of bags or cloth may 
vary from 30 days to several years. Data on wear from 
the traversing air jet units is too meager to reach any 
conclusions. In two instances where we have specific 
knowledge, performance has been satisfactory for two 
years of daily 8-hour operation. Felt bag replacement 
in these units is costlier than cotton materials. 

Plant maintenance of the filter collectors is essen- 
tially a problem of preventing leaks due to holes, abra- 
sions, seals, collars or joints that have opened. It is 
also essential in some instances to protect cloths from 
mildew or atmospheric damage and to flameproof them 
where sparks may be encountered. Large units are 
provided with walk-ways so that bags or tubes may be 
inspected at frequent intervals. Small units have in- 
spection doors for this purpose. Part of the mainte- 
nance problem depends upon location of the unit in the 
plant. In many cases, collectors are located outdoors 
if space is a problem. Dry materials do not create 
serious difficulties in such locations, but if wet or dam» 
materials are handled, these may freeze in northern 
winter climates. Such situations require the unit to 
be set indoors; the effluent gas discharged outside. 
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A Nomogram for Fin Efficiency Used in Calculating 


Heat Transfer in Finned Tubes 


D. E. MACK and A. E. PITCHER 


Lehigh University, Bethlehem, Pa. 


In calculations of heat transfer in finned tubes, 
the concept of fin efficiency is introduced to ac- 
count for the temperature gradient in the metal 
from base to tip of fins. A nomogram is offered 
to facilitate calculations, and examples are given. 





EAT exchange from a metal wall to a fluid mov- 
ing past it is usually computed by means of the 
familiar mathematical statement of the rate of heat 
transfer : 
dq — hdA (T’ —t) (1) 
Where: 
q = rate of heat transfer; Btu per hr. 
h— heat transfer coefficient; Btu per (hr) 
(F) (sq ft) 
A = heat transfer area; sq ft 
T’ — metal temperature; F 
t — fluid temperature; F 
For plain (unfinned) metal, equation (1) may be 
integrated to give: 


hA (T’, —t,) — (T's —t) 


T’;— ty 
2.3 log (——') 
T’.— te 
where the subscripts 1 and 2 refer to the terminal 
conditions. 

For finned material, the metal temperature T’, and 
T’. become very difficult to evaluate because the tip 
of the fin is usually at a different temperature from 
the base of the fin. This difficulty may be handled 
conveniently by using the temperature of the base of 
the fin, which can be evaluated, rather than the aver- 
age fin temperature, and by introducing a “fin effi- 
ciency” factor <’ to compensate for using the improper 
temperatures. This concept is explained below. 

Let us consider a length of finned tubing consisting 
of fins and exposed bare tubing. For that portion of 
the heat transfer area accounted for by the bare tube, 
which is considered to be at the temperature of the 
base of the fin, a fin efficiency of unity is used. For 
the fins themselves a calculated fin efficiency «’ is used, 


giving an over-all average fin-and-tube efficiency of «, 
where: 


= 





(2) 


(1) A, + (e’) Ar 


‘= 
A, + Ay 
A, = bare tube area; sq ft 
A; = fin area; sq ft 
A, + A, = total fin and bare tube area 
« May now be put into equation (2) to give: 





(3) 
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heA (T, — t,) see (T. — t.) 


T,—t, 
2.3 or( ) 
T.— t., 
Where: 


A = total area of bare tube plus fins, sq ft — 
A, + A, 
T — fin base or bare tube temperature; F. 

Equation (4) can now be used in the usual manner 
for heat transfer calculations. 

The evaluation of ¢’, the fin efficiency, was worked 
out in 1922 by Harper and Brown (1)! and augmented 
recently by Schmidt (2). Mathematical equations for 
the calculation of «’ for some usual fin types are given 
below. The equations are subject to the following 
limitations: 


(1) Edge area of fins negligible compared with 
face area. 
(2) Negligible heat flux from edges of fins. 
(3) Uniform fin thickness. 
For cases where these limitation are not met, the 
reader is referred to the original work of Harper and 
Brown. 


For equations (5) through (12) the nomenclature 
is: 


== 





(4) 





, 


«’ = fin efficiency ; dimensionless 
L — fin height as shown; inches 
— heat transfer coefficient; Btu per (hr) 
(sq ft) (F) 
k — metal conductivity; (Btu) (ft) per (hr) 
(sq ft) (F) 
b — fin thickness; inches 
r — bare tube outside radius; inches 
W — a fin dimension as shown; inches 





L+r 
R= 
r 
W+r 
sS—= 





r 


1Numbers in parentheses refer to bibliography except where they 
designate equation numbers. 
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Fig. 1. Serrated fins. Fig. 2. Crimped spiral fins. 


Note: The expression tanh a signifies “hyperbolic 
tangent of a” (not circular tangent of hk times a). 
(A) Serrated spiral fins, crimped spiral fins, longi- 

tudinal fins. See Fig. 1, 2, and 3. 

tanh a 
eo == (5) 
a 
(B) Disk fins. See Fig. 4. 
tanh [a + (1 + 0.805 log R) ] 

’= (6) 

a + (1 + 0.805 log R) 

(C) Square fins, hexagonal fins, also square arrange- 
ment of tubes in a tube sheet or equilateral tri- 
angle arrangement of tubes in a tube sheet. See 
Fig. 5 and 6. 


tanh [a + (1 + 0.805 log 1.15 R) ] 
= (7) 
a+ (1 + 0.805 log 1.15 R) 
(D) Rectangular fins or rectangular arrangement of 
tubes in a tube sheet. See Fig. 7. 


tanh [ a (1 + 0.805 log (1.28 R \/S — 0.2) ) ] 
a (8) 
a (1 + 0.805 log (1.28 R \/S — 0.2) ) 


(E) Hexagonal fins, axes unequal or non-equilateral 
triangular arrangement of tubes in a tube sheet. 
See Fig. 8. 


tanh [ a (1 + 0.805 log (1.27 R \/S — 0.3) ) J 
é= (9) 
a (1 + 0.805 log (1.27 R \/S — 0.3) ) 

Since the equations (5) through (9) are quite com- 
plex, a nomogram has been devised (Fig. 9) to make 
for easier computation. This nomogram is for types 
A, B, and C. 
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Fig. 5. Square fins. 


76 


| 


Fig. 6. Hexagongl (axes equal). 
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Fig. 3. Longitudinal fins. Fig. 4. Disk fins. 


A few examples using one type of fin follow. These 
show the utility of the fin efficiency concept. 

For simplicity the examples were chosen to apply to 
air heaters using steam inside the heater tubes. For 
these cases, the inside coefficient is so high that the 
tube temperature may be considered approximately 
equal to the condensing steam temperature. Other 
situations may be handled by the usual methods (W. H. 
McAdams (3) ). 

Problem 1: What are the values of ¢«’ and ¢ for a 
heater having the following characteristics? 

Type of fin: serrated copper 

Size of tube: °%s inch O.D. 

k — 222 Btu (ft) per (hr) (sq ft) (F) 
Height of fins: 7/16 inch — .4375 inch 
Thickness of fins: .010 inch 

Fin area per foot of tube: 1.10 sq ft 

Exposed tube area per foot of tube: 0.162 sq ft 
Total fin-side area per foot of tube: 1.262 sq ft 

The following performance data are available for 

cross-flow of air over the tube bank. 
T, = T. — 220F. 
t, == 60F 
t. == 90F 
h — 10 Btu per (hr) (sq ft) (F) 
(Total fin-side area basis) 





Answer: 
e’ = 0.95 (read from nomogram or computed 
from Eq 5) 
(.152) + (.95) (1.1) 
c= = 0.95 (Eq 3) 
1.262 


Problem 2: What would be the performance of the 
heater if steel tubes with steel fins were used? 


k — 26 for steel 


a‘ 
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Fig. 7. Rectangular. 








ee of 


Fig. 8. Hexagonal (axes unequal). 
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Fig. 9. Nomogram for Fin Efficiency (Harper-Brown theory) 
h = heat transfer coefficient; Btu per (hr) (sq ft) (F) 


k = thermal conductivity of metal; Btu (ft) per (hr) 
(sq ft) (F) 


fin thickness; inches 
in efficiency; dimensionless 
in length; inches 


b 
e 
L 


a" nm 


«’ (for the steel fins) — .71 


A, + (.71) A; (.152) + (.71) (1.1) 
‘== Sas = -745 
A, + Ay 1.262 


A heat balance over the heater gives: 


heA (T, —t,) ae (T, — t.) 


T,—t, 
2.3 or(—~) 
Where: 


m — weight of fluid flowing across the heater 
C — specific heat of the fluid 


Whence: 
T, —e t, h € A 
2.3 oe( )- (14) 
T.— t. mC 


For the case of copper: 


220 — 60 (.95) (10) A 
2.3 log ) = 
220 — 90 

















’ 


mC 
Therefore: 
A 
— — .0218 
mC 
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r = bare tube outside radius; inches 
type A = Serrated, crimped spiral, longitudinal fins 
type B = Disk fins 


type C = Square fins, hexagonal fins, square arrangement 
of tubes in a tube sheet or equilateral triangular 
arrangement of tubes in a tube sheet. 


(NOTE: line 1 is drawn parallel to base.) 


For the case of steel: 


220 — 60 (.745) (10) A 
2.3 on = 
220 —t. mC 


but since A/mC — .0218 
t. == 84F 
Problem 3: What increase in area (number of rows) 
would be needed to make the steel match the copper 
in performance? 


Since t. has to be the same in each case we should 
hold (¢ A) constant in equation 14 or: 
€1 A, a A, 
€1 A. (.95) 
— => — = —— = 1.28 
€2 A, (.745) 
or a 28% increase in the number of rows. 

Problem 4: What increase in fin height would be 
needed to make the steel match the copper (number of 
tubes held constant) ? 

Here again we need only hold (<A) constant for 
each case, but ¢ will change as the fin height is changed, 
as well as A. There is a possibility that hk will change 
as the geometric configuration of the fins is changed; 
however, h will be presumed constant for this situa- 
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tion. By increasing the fin length by increments it can 
be seen from the table that «.A. cannot be made to 
match ¢,A,;. The limit of heat transmission for steel 
in this case will be reached at a fin length of about one 
inch. Therefore, increasing the fin length, for this 
situation, will not suffice to meet the conditions. At a 
lower air rate, where the value of h would be lower 
(say approximately 2), the steel fins could be made to 
match the copper in performance without undue in- 
crease in the length of the fins, i.e., «.A. could be made 
equal to «,A, by increasing the fin length of a moderate 
amount. 





Fin length €2 e eA.* eAi* 
0.4375 71 745 0.942 1.20 
0.625 .98 .620 1.072 1.20 
0.750 .30 .937 1.102 1.20 
1.000 .38 417 1.111 1.20 

1.112 1.20 


2.000 19 .216 


*A tube length of one foot has been used as a basis for comparison. 





It will be noted that the film coefficent hk must be 
known before ¢<’ and « can be determined. If h is the 
unknown being sought, a trial and error solution will 
result. If one particular type of fin is being studied 
it will be found convenient to compute a table of values 
of he versus h for the tube in question, to facilitate 
calculation. 

The values of h to be expected from finned tubes are 
similar to those which may be obtained from bare 
tubes under the same condition. Manufacturers of 
finned tubes can usually supply values of h for a vari- 
ety of situations of tube arrangement and flow. 
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(Above) Textile research from now on will keep humming in a 
“‘“cocoon of air’’ controlled within a fraction of a degree in the 
new Harrison Hightower Textile Engineering Building at Georgia 
Institute of Technology. Different processing steps require dif- 
ferent temperatures, so there are 14 separate air conditioning 
units, one in each room, in this new textile building to properly 
condition the laboratories. They were built by Niagara Blower 
Co. Two slightly smaller Trane units operate in the library, 
auditorium and main office. Focal point of this air condition- 
ing system is a 150-ton centrifugal compressor built by Worth- 
ington Pump and Machinery Corp. This compressor will be 
used winter and summer, about 10 hours per day. 


(Above left) Pennsylvania’s new air pollution and industrial hy- 
giene mobile laboratory, the only one of its type in the country, 
was placed in service by the state’s Bureau of Industrial Hy- 
giene in April. Designed and supplied to the state by Mine 
Safety Appliances Company, Pittsburgh, the laboratory is 
equipped with more than 25 scientific devices for field sam- 
pling and quantitative and qualitative analyses of atmosphere. 


(Left) Six centrifugal-type fans pull 225,000 cfm of air through 

the Westinghouse Precipitron electrostatic air cleaner (right) 

and deliver it to the paint room of Plant No. 2, Berger Manu- 

facturing Division, Republic Steel Company, Canton, Ohio. 

This installation removes airborne carbon and dust particles 

from the ventilating air for the paint room, where metal wall 
and sink cabinets are painted white. 
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Methods for Supporting Pipe 


J. E. YORK 


Building Service Engineer, Stone & Webster Engineering Corp. 


Part 3 of a group of articles that describes and 
illustrates the various means for supporting pipe 
lines. This article covers piping in industrial and 
government buildings, and roll type hangers and 
supports. 


ONTINUING the discussion of supports for use 
in post office and government buildings, attention 


is directed to a method of hanging pipe from a steel 
beam. 














Se NN ANS 





Hanger as 
Specified 





Fig. 41 (left). Beam clamp for a steel frame structure. Fig. 42 
(center). Support for use with wood floors. Fig. 43 (right). 
Clamp for hanging one pipe from another. 


Beam clamps, Fig. 41, may be used for steel frame 
structures where the steel is not to be fireproofed. 

Fig. 42 shows the approved method of support for 
use with wood floor construction. 

For hanging one pipe under another, the method 
shown in Fig. 43 is approved. Where possible, the 
hanger for the lower pipe should be a continuation of 
the hanger for the upper pipe. 
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Fig. 44. Support for use in old brick or concrete work. 
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The method of support for use in old brick or con- 
crete work in which the finished floor above is not to 
be disturbed, is shown in Fig. 44. The cross bolt in the 
clevis socket should be of the same size as the support- 
ing rod required by the hanger. 
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Fig. 45. Hanger used with brick arch construction. 


Fig. 45 shows the method of support, where possible, 
for old work of brick arch construction, in which the 
methods shown in Fig. 40 (H& V, June, 1950, p. 94) 
and 41 cannot be used. The hangers should be spaced 
not more than 10 ft apart. Here the supporting pipe 
should be %4-inch diameter and the rod support should 
have a turned eye around the pipe. 


Piping in Industrial Buildings 


Flanges and supports for piping in industrial build- 
ings are commonly selected on a strictly utilitarian 
basis. They must be of suitable design and construc- 
tion to support the piping system safely. Where re- 
quired, they should allow freedom of movement, or 
permit expansion and contraction of the piping, to 
provide anchorage against movement where necessary, 
and to prevent sagging. Not only should they be able 
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Fig. 46 (left). Adjustable flat bar hanger. Fig. 47 (right). 
Clevis or Worcester hanger. 
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Fig. 48 (left). Single-piece band clamp. 
Fig. 49 (right). Two-piece band clamp. 


to withstand abuse, but they should be selected for a 
long life during which little or no attention is required. 
The first cost of these units should be kept to a mini- 
mum. 

The adjustable flat bar hanger, Fig. 46, provides a 
rugged and relatively inexpensive type of hanger. It 
is an all-steel hanger formed in one piece with a 
double thickness of stock at the point which carries 
the load. Two nuts are supplied on the end of the 
rod, the lower of which is used for adjusting the pipe 
line to the proper level, while the upper one serves as 
a locknut. This type of hanger, made of 1%-inch steel 
bar stock for pipes up to 6-inch diameter, is very com- 
monly used on heating and plumbing work. 

The clevis or Worcester hanger, Fig. 47, is a strong 
and durable hanger made of steel for pipes up to 
16-inch diameter. It is used for sprinker and heating 
systems where a rugged adjustable hanger is specified. 
Adjustment is made in the same manner as described 
for the hanger illustrated in Fig. 46. Being a two- 
piece hanger, it may be installed after the pipe line 
has been placed on temporary hangers. 

















Fig. 50 (left). Adjustable return line hanger. Fig. 51 (right). 
Type of hanger used for long return lines. 
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Band clamps, Fig. 48 and 49, are frequently used for 
industrial piping. The turnbuckle permits up to 6-inch 
adjustments. The clamp may be a _ single-piece, 
Fig. 48, which must be slipped over the end of a 
section of pipe as installed, or a two-piece clamp, as 
shown in Fig. 49. 

By inserting suitable spacers between clamps, two 
or more pipes in the same vertical plane may be 
supported from one hanger, but such a method of 
supporting should not be used unless both pipes pitch 
an equal amount in the same direction. 

An adjustable return line hanger, Fig. 50, provides 
a compact support for steam returns or other pipes 
extending along walls. Made of steel throughout, it 
is shipped assembled ready for installation. The level 
of the piping may be adjusted by means of the two 
nuts on the rod. 

Fig. 51 shows a modified form of the hanger for 
long return lines. The guide piece above the top of 
the pipe allows the pipe to expand freely, but prevents 
the pipe from jumping out of the hanger. 


Roll Type Hangers and Supports 


To provide for longitudinal movement of steam and 
return lines or lines conveying other hot liquids or 
gases, roll type hangers and supports are commonly 
used. 


am co 


Fig. 52 (left). Roll commonly used with plates while 
Fig. 53 (right) is used with hangers. 


Rolls are commonly of extra heavy cast iron con- 
struction of two types, as shown in Fig. 52 and 53. 
The type roll shown in Fig. 52 is commonly used 
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Fig. 54. Special application of roll shown in Fig. 52. 
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Ps Tk CaN ee Oe wee eee Gar henge Fig. 57. Hanger showing pipe insulation cut away to provide 
| bearing surface for the pipe. 


with plates or chairs, while that illustrated in Fig. 53 
is used with hangers. 

A special application of the type of rolls shown in 
Fig. 52 is illustrated in Fig. 54. A roll binder, sup- 
ported by rods which are bolted to the bracket with 
springs between the vertical rod nuts and the bracket, 
keeps the pipe from coming off the lower roll. 

The rolls are so shaped that the pipe bears only on 
the sides of the rolls, 1educing friction to a minimum. 
This construction, which acts as a guide for the pipe, 
distributes the weight to the two sides of the pipe 
instead of concentrating the load on the bottom. 

The roll type hanger in Fig. 55 consists of a heavy 
steel bar hanger with a cast iron roll of the type 
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shown in Fig. 53 which has a steel shaft running =) | 
through, locked at both ends with hex nuts. This | ! 
hanger is rted by a single rod with two nut Soi 

” 4 a : d : es . i — Fig. 58. Covering protector used to eliminate need for ‘oa 
for adjustment. Fig. 56 is a hanger of the two-rod cutting away the insulation. yt 
type. In each case, the rolls are designed to provide a \} 
the necessary space between supports for the covered ; , set 
pipe. Rolls and plates of cast iron, Fig. 59, are used for HI 

In Fig. 57, the pipe covering is cut away at least supporting piping where adjustment is not necessary, yp 


3 inches on each side of the roll to provide bearing 
surface for the pipe over the whole length of travel. 
This does not provide a weather-tight job for use 
out of doors. In tunnels where ventilation is limited, 
the heat loss to the tunnel may be excessive. 

The use of a covering protector, Fig 58, makes it 
unnecessary to cut the covering. 


r“S 


a 


) a4 — 
_— 


Fig. 56. Hanger of the two-rod type. 
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but where provision must be made for expansion and 
contraction. When furnished for installation on con- 
crete piers, the opening at the base of the plate is 
tapered out, making it larger at the top, so that it 


Traverse , 

















Fig. 59. Front and end views of roll and plate for use where 
provision must be made for expansion or contraction. 


can be filled with cement grout to anchor the plate 
securely to the concrete pier. Before grouting in 
place, the plates should be blocked or shimmed up to 
the proper grade and carefully leveled. 
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Fig. 60. Cast iron chair and roll. 


























Fig. 61. Chair and roll that permit adjustment. 


Chairs and rolls of cast iron, Fig. 60, may be used 
on concrete piers instead of the rolls and plates shown 
in Fig. 59. They may also be provided with guides 
on the bottom and installed on brackets. 


l 

















NY 
LI | 
y" yoN 


























Fig. 62. Multiple or branch roll hanger. 


Where adjustment is essential, and provision neces- 
sary for expansion and contraction, the adjustable 
cast iron chair and roll, Fig. 61, may be used. The 
adjustment is obtained by tightening or loosening 
the adjusting screw on each side of the chair. 

A multiple or branch roll hanger is shown in 
Fig. 62. It is furnished in any combination from 
2-branch to 12-branch. On branch roll hangers, from 
7 to 12 branches, inclusive, an adjustable steel hook 
is provided for the center hanger rod which prevents 
sagging due to the distance between the suspended 
rods. 





New Boilers Installed Through Small Shaft 


Boilers lowered forty feet down a sidewalk elevator 
shaft solved the problem faced by the owner of the 
Commercial Bank Building in Washington, D. C., when 
it was necessary to replace two old boilers which were 
cracked and for which repair parts were not available. 

As is often the case in older buildings, there was no 
opening in the structure of sufficient size to permit 
the entrance of fully assembled boilers. At the same 
time the building’s owner hoped to avoid the high cost 
of tearing down walls to effect sufficient opening. 

The answer was in split fire-box boilers produced by 
the Pacific Steel Boiler Division of the United States 
Radiator Corp. These boilers, delivered in three sec- 
tions, could fit in the 70-inch square elevator opening 
and could be passed down the shaft to the building’s 
basement, there to be assembled on pre-constructed 
foundations. 


On the day of delivery, hoists were in place, the 
delivery truck drove up and the sections of the two 
boilers were lowered down the elevator shaft in two 
hours. 

The Standard Engineering Co., Inc., were the heat- 


ing contractors and W. H. Redmile and Associates 
were the consulting engineers. 
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Lowering part of a three-piece boiler. 
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PRODUCT APPLICATIONS 


New, Unusual, or Ingenious Uses of Equipment and Materials 





Vaneaxial Fan Quick-Dries Automobiles 


PROBLEM: To dry automobiles quickly, but without 
spotting, for a high-speed car-washing company. 
SOLUTION: To permit an assembly-line flow through 
the car-washing establishment, mechanical drying was 
a necessity. A drying 
building was _ con- 
structed into which 
wet cars were driven. 
There they were ex- 
posed to the exhaust 
from a_ centrifugal 
fan. Drying was not 
fast enough to pre- 
vent spotting of the 
ears. The building 
was remodeled to in- 
clude ten small ducts leading from a ~ pore fan 
mounted on the roof. A high outlet-velocity was main- 
tained. 

RESULTS: The bottle-neck of car-drying was broken. 
The high outlet-velocity air literally blasts the drops 
of water off the car. As a result no spotting from drop 
evaporation occurs. The entire drying cycle was 
speeded, thus increasing the capacity of the establish- 
ment. 
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Unit Heaters Aid Cement Curing 


PROBLEM: At the Standard Concrete Company in 
Springfield, Illinois, six drying kilns, each measuring 
20 ft x 80 ft, are used for curing various cast cement 
products. Kilns must be maintained at high temper- 
atures near saturation 
while concrete is set. 
SOLUTION: Modine 
horizontal delivery unit 
heaters maintain a 
temperature of 95F in 
the kilns and a near 
saturation condition is 
maintained by supple- 
mentary steam jets un- 
til concrete is set. 
Originally it was a 
thought that kiln temperatures would ve to be main- 
tained at 110F to 130F and provision was made for 
cooling the unit heater motors. However, when the 
kilns were put into operation, it was found that a lower 
temperature permitted drying rapidly enough to elim- 
inate the need for cooling the motors. A stoker-fired 
low pressure boiler supplies steam to the unit heaters 
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and to jets which discharge at the face of each unit. 
A temperature of 95F is maintained until the concrete 
is set. The steam is then shut off while unit heater 
fans continue to circulate air until the kiln is unloaded. 
Cement products remain in kilns for 24-hour to 72-hour 
cycles, depending on the type of product. 

RESULTS: Unit heaters have operated successfully 
in this application for ten years and are continuing in 
service. 
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Convector Heats Picture Window 


PROBLEM: To prevent cold areas resulting from ex- 
cessive heat loss from picture windows. 

SOLUTION: Using accepted methods of heat loss cal- 
culations for a 6 by 6 ft picture window with thermo- 
pane and standard design conditions in the northern 
part of the United States, the loss is slightly more 
than 2,700 Btu per hr. This is more than twice the 
loss of a similar section of standard brick veneer wall 
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construction. A constant stream of warm air directed 
over the glass area tends to minimize the effects of 
localized heat losses. For hot water systems, a deep 
sill with a top outlet grille may be provided. The con- 
vector elements may be installed near the floor line and 
covered by false front to provide a short stack. An 
inlet opening is provided at the floor line so that a 
small volume of air can enter the unit and rise di- 
rectly over the surface of the window. In another 
method, an opening is made in the floor directly below 
the window. A sheet metal container fitted into the 
opening is divided longitudinally from the top to 
within a few inches of the bottom. Convector element 
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is fitted into a space between the bottom of the parti- 
tion and the side of the convector away from the win- 
dow. Cold air from the window drops into the box, is 
heated by the convector element and moves upward 
past the surface of the window. Disadvantage of extra 
carpentry and sheet metal work involved in these two 
methods is overcome by a recent Trane application, 
the picture window convector, shown at right in the 
illustration. Sufficient stack effect is obtained in a 
cabinet with a height of as little as 12 inches. Three 
cabinet types are available, free standing, semi-recess- 
ed, and completely recessed. Capacities range from 
5.5 to 64 sq ft EDR. Convectors can be used wherever 
a space of 12 inches or more exists between the bottom 
of the casement and the floor line. 

RESULTS: Cool air descending the surface of picture 
window is intercepted and mixed with rising current 
of warm air from convector. Floor drafts and radiant 
losses from within room are minimized. 
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Circulator Improves Electric Dryer Output 


PROBLEM: To speed condensate movement and in- 
crease heat output in horizontal heater batteries at the 
New Era Dyeing and Finishing Co., Paterson, N. J. 
SOLUTION: Flash steam returned with condensate 
was compressed in an § ..38 ; 
injector and recirculat- €%# 

ed with live steam 
through Sarco circu- 
lators to 12 horizontal 
heater batteries. By 
increasing the main 
steam velocity in the 
heater tubes, poorly 
conductive films of air 
and condensate are 
swept to the outlet and = 
discharged by air vent wad trap. The necessary in- 
crease in steam velocity is obtained by compressing 
flash steam from condensate and recirculating it 
through the heater as an excess over the amount of 
steam normally required. 

RESULT: Temperature of air heated in the dryer was 
raised from 240F with steam at 125 lb per sq inch to 
290F with steam at 90 to 95 lb per sq inch with a cor- 
respondingly substantial increase in output. 
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Expendable Pumps for Boiler Cleaning 


PROBLEM: Boiler and condenser tube de-scaling oper- 
ations involve use of de-scaling compounds to attack 
and dislodge lime and other deposits. De-scaling liquid 
attacks metals used in pump construction and scale 
fragments created abrasive condition. 

SOLUTION: Low cost Jabsco pumps with better than 
average resistance to abrasion are used in place of 
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more expensive pumps which resist chemical reaction. 
Operators regard the pumps as expendable material 
and include in their costs an amortization charge based 
upon the number of jobs which a pump can serve with 
the compound employed. 

RESULTS: Amortization costs seldom exceed $3 a job. 
Flushing thoroughly with plain water after each 
operation increases endurance of pumps. Pumps are 
used until they are worn out and are then discarded. 
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Carbon Canisters Stop Flavor Mixup 


PROBLEM: To prevent odor-buildup and “flavor trans- 
fer” between products in commercial refrigerators. 
Even under refrigeration foods give off flavor esters 
and gases which cling to the walls and fixtures, despite 
regular and thorough 
cleaning. Also, in 
‘“‘mixed”’ storage there 
is the frequent pos- 
sibility that pungent, 
strongly flavored foods 
will impart their aro- 
ma to others more 
sensitive and delicately 
flavored. 

SOLUTION: Two ac- 
tivated carbon air re- ‘ 
covery canisters, with a small own and motor to 
provide circulation, continuously soak up the food 
odors almost as rapidly as they are given off. Acti- 
vated carbon air purification equipment is a product of 
the W. B. Connor Engineering Corp. 

RESULTS: A “fresh air” atmosphere is maintained 
within the refrigerator and the stored meats and vege- 
tables retain their flavor and quality longer. 
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Humidity Control Preserves Leather Stock 


PROBLEM: To provide a properly humidified atmos- 
phere to preserve stock in a sporting and leather goods 
store. ; 
SOLUTION: Tendency of leather goods and luggage 
to dry out is reduced 
in the store of Paul 
Kirkpatrick, Butler, 
Pa., by installation of 
a twin model National 
Teg conditioner adja- 
cent to the gas fired 
warm air furnace in 
the basement. Employ- 
ing triethylene glycol, 
the unit cleans the air 
and controls humidifi- 
cation. 

RESULT: Leather goods in stock show less deteriora- 
tion. Dusting of stock is reduced. 
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Publications abstracted in this department 
should be ordered direct from publisher. 


HEAT TRANSFER AND INSULATION 


Max Jakob, research professor of mechanical engi- 
neering, Illinois Institute of Technology and George A. 
Hawkins, Westinghouse research professor of heat 
transfer, Purdue University, in the second edition of 
their Elements of Heat Transfer and Insulation, have 
retained the general aims of the first edition. The text 
is restricted to the basic principles and their applica- 
tion to simple problems. The fundamental methods of 
heat transfer are presented first, followed by a com- 
bination of two or more modes. 

The original chapter on radiation has been ex- 
panded. Among other things, 11 new sections have 
been added on graphical and numerical methods for 
the analysis of conduction problems, and heat trans- 
fer and fluid friction on plane surfaces. There is a 
detailed section on Heat Transfer from Fins. 

Some of the chapters covered are thermal conduc- 
tivity; conduction of heat in the steady state; con- 
duction of heat in the unsteady state; introduction to 
the dimensional analysis of convection; heat transfer 
by free convection; heat transfer by forced convec- 
tion; heat transfer by the combined effect of conduc- 
tion and convection; heat transfer by radiation; ex- 
perimental determination of conductivities and emis- 
sivities; heat transfer in temperature measurements; 
heat transfer and fluid friction. 

Elements of Heat Transfer and Insulation, by M. 
Jakob and G. A. Hawkins. Cloth bound, 6 x 9 inches, 
230 pages. Published by John Wiley & Sons, Inc., 440 
4th Ave., New York 16, N. Y. Price, $4. 


SALES ENGINEERING 


Methods and techniques found successful by Bernard 
Lester in selling mechanical equipment and products 
over a 35-year period, are presented by the author, to 
promote the art of selling and to help technically 
trained men who sell, design, or produce technical 
products and services. 

He deliberately avoids the emotional and high pres- 
sure selling methods sometimes used in the commer- 
cial trade. Instead, there is a concentration of effort 
to solve a technical problem in an efficient way or to 
persuade a buyer to put certain methods to use. 

In this, the second edition, about ten per cent more 
material has been added. Case histories are used to 
help illustrate specific selling points. 

Mr. Lester has been a special lecturer in sales engi- 
neering at a number of Eastern colleges. At present, 
he is a member of Lester, Hankins & Silver, manage- 
ment engineers. 

Sales Engineering, by B. Lester. Cloth bound, 5% 
« 814 inches, 226 pages. Published by John Wiley & 
Sons, Inc., 440 4th Ave., New York 16, N.Y. Price, $3. 
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KENT'S MECHANICAL ENGINEERS’ HANDBOOK 


In the twelfth edition of this well known and widely 
used engineering handbook, a large amount of obso- 
lete material has been deleted, and the size of this 
2-volume book has been increased by about ten per 
cent of new material. 

The preparation of the Power Volume was delegated 
to about 80 authorities, specialists in their respective 
field. J. Kenneth Salisbury, Division Engineer, Gen- 
eral Engineering and Consulting Laboratory, General 
Electric Co., edited this volume. Colin Carmichael, 
editor, Machine Design was in charge of the editing 
of the Design and Production Volume and working 
with him were 92 contributors. 

Two of the 20 sections in the Power Volume are de- 
voted to refrigeration, heating, ventilating and air 
conditioning. 

Advances in mechanical engineering during the 12 
years since the publication of the eleventh edition has 
made it necessary to add considerable new material 
and to rewrite much of the material as published in 
the earlier edition. 

Considerable attention was devoted to the index to 
make it easier for the user to find specific information. 

Kent’s Mechanical Engineers’ Handbook, 12th edi- 
tion, edited by J. K. Salisbury and C. Carmichael. 
Flexible cover binding, 54% x 8% inches; Power Vol- 
ume, 1,460 pages and Design and Production Volume, 
1,660 pages. Published by John Wiley & Sons, Inc., 
440 4th Ave., New York 16, N. Y. Price, $8.50 per 
volume. 


INDEX OF NOMOGRAMS 


Douglas P. Adams, associate professor of graphics, 
Massachusetts Institute of Technology, has compiled 
and edited a list of over 1,700 published nomograms in 
well-known publications. This index directs the reader 
to the nomogram he will need and gives a quick digest 
of what each nomogram shows. 

The information has been divided into 21 divisions 
corresponding to the major fields in which nomograms 
have been extensively used. 

An Index of Nomograms, edited by D. P. Adams. 
Cloth bound, 7 x 91% inches, 174 pages. Published by 
The Technology Press, The Massachusetts Institute of 
Technology, Sambridge, Mass., and John Wiley & Sons, 
Inc., 440 4th Ave., New York 16,N. Y. Price, $4. 


LEAD HYGIENE CONFERENCE — Proceedings of the 
Lead Hygiene Conference of the Lead Industries Asso- 
ciation that was held in Chicago, IIl., in 1948 are now 
available as a 137-page book. The volume contains not 
only the various technical papers that were presented 


(Concluded on page 102) 
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Use the prepaid postcard opposite Page 94 for 
securing additional information on items described 
in this department. 








Window Units for Room Cooling 


Three models of room air conditioners have been 
added to the line of Carrier units to be operated by 
from % to 1 hp units. These models, made by the 
Carrier Corp., Syracuse, N. Y., can be refinished by 
distributors and dealers in a wide range of colors to 
harmonize with room decorations. 

Specifications of the new models follow: Master 
model has a 4 
hp, 115 volt 
single phase, 60 
cycle motor. 
Over-all dimen- 
sions are 13% 
inches high, 27 
inches wide and 
26 inches deep. 
The Executive 
model, operated — 
by a 34 hp unit, measures 1514 inches high, 27 inches 
wide and 30 inches deep. The Executive is also avail- 
able in a 1 hp size. All units in the line have hermetic- 
type compressors, adjustable outlet louvers for a wide 
range of air deflection, replaceable, extra size filters 
and acoustically treated cabinets for quiet operation. 
Fingertip controls provide for a complete cycle of cool- 
ing, dehumidification, air cleaning and circulation, for 
straight ventilation only, or for exhaust of smoke or 
room odors. 

Item E227 





Thermostat for Industry 


The Wilcolator thermostat, Type R, made by The 
Wilcolator Co., Elizabeth, N. J., is designed for auto- 
matically controlling temperatures of practically any 
electrically-heated medium. 

The unit has an adjust- 
able double-pole snap-ac- 
tion switch for various 
temperature settings. It is 
actuated by a bellows, con- 
nected by capillary tube to 
a heat-sensitive bulb. Bel- 
lows housing, tube and 
bulb are filled with a liquid 
which changes volume with 
changes in temperature. 
By varying the amount and ” 
type of the liquid, any desired temperature range be- 
tween 300 and 700F may be obtained. 
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While the bulb is placed at the point where temper- 
ature is to be controlled, the switch mechanism and 
dial can be located remotely, wherever convenient. 

Special bulb sizes and capillary lengths can be sup- 
plied to order, or standard liquid-filled bulb and bel- 
lows assemblies can be replaced by special assemblies 
conforming to customer specifications. 
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Designed for installation in low basements in small 
or modest-sized homes, the new Model HF-26 Utility 
furnace made by The Majestic Company, Huntington, 
Ind., has a gas burner assembly that is inserted 
through the front like a drawer. 

The furnace, which 
measures 26 inches 
wide, 48 inches deep 
and 50 inches high, is 
shipped knocked-down 
to facilitate handling 
through doorways. 
Components are said 
to be easily assembled 
on the job. The pan- 
eled casing encloses a 
suspended type blower, 
large combustion chamber, and other compact furnace 
elements for low-cost winter air conditioning service. 
A ventilated front housing is removable for access to 
the burner. A back-draft diverter is provided on the 
furnace. 

The open port, fountain type, Model G gas burner 
of 90,000 Btu input is complete with automatic con- 
trols. Natural, artificial or LP gas may be used. Both 
the burner and furnace have AGA approval. Gas feed 
line and electrical wiring are the only connections re- 
quired to ready the burner for use. 
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Nozzle with Mirror Finish 


A line of oil-burning nozzles with a mirror finish to 
cause heat deflection and to pre- 
vent formation of annoying carbon 
deposits has been announced by 
William Steinen Mfg. -Co., Newark, 
N. J. 

This nozzle also features micro- 
atomized spray for intensified heat 
and uniform shut-off. Nozzles are 
interchangeable for different types 
of burners and are made in hollow 
and solid spray types in a full 
range of sizes. 
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Furnace Made as 2 Units 


A forced air, gas-fired furnace of 90,000 Btu input, 
named Flat Boy, is being produced by the International 
Sales Co., San Francisco, Calif. Since the unit fits into 
a low, horizontal space it is adaptable for basement or 
attic installation. 

Unit is shipped in two assembled parts—the furnace, 
and the blower, which 
can be mounted at 
either end of the fur- 
nace. Blower is oper- 
ated by a 1/6 hp mo- 
tor. The filter frame 
can be placed at the 
front, back or end of 
the blower section. 

The ribbon-type burners and the control assembly 
are mounted on a drawer-style tray so that all parts 
are accessible for easy servicing. Ignition of the four 
burners is by a cross pilot which must be lighted across 
its entire width before any gas enters the main 
burners. 

Furnace measures 25% inches high, 17 inches wide 
and 79 inches long. 

Controls include automatic fan and limit control 
switch, automatic thermostat, AGA shut-off valve, gas 
pressure regulator, solenoid valve, and main line valve. 
Natural, manufactured or LP gas can be used. 
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Tube-Tite staples made by E. H. Titchener & Co., 
Binghamton, N. Y., are designed to fasten copper and 
brass tubing used in radi- 
ant heating, hot and cold 
water service lines, refrig- 
eration, and similar instal- 
lations. 

Staples are made in three 
sizes from pure copper, 
with a steel core for ~~ ia 
strength. The three sizes are en to fit 34, , 
or 34-inch nominal tubing. For the first two tubing 
sizes, a flat top staple is made-from flat stock. For the 
largest size, a round wire staple with a round top is 
included in the line. 
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Meter Gives Toxic Range 


The Davis Halide meter for providing a toxic range 
analysis of halogen derivatives of hydrocarbon is an- 
hounced by Davis Emergency Equipment Co., Inc., 
Newark, N. J. This instrument measures 15 x 16 x 934 
inches, weighs 35 lb and operates on a 110-volt, 
60-cycle current. Makers claim that it is accurate to 
within 10% and the sensitivity for halide derivatives 
increases approximately as the number of halogen 
atoms per molecule. Meter is said to be particularly 
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adaptable for detecting leaks of methyl chloride, Freon, 
methylene chloride, carbon tetrachloride, trichlorethyl- 
ene, perchlorethylene and methyl bromide. 
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A portable thermostat for use with portable electric 
heaters is being introduced by Electric Controls, Inc., 
Swan Island, Portland, Ore. 

Set combines a sensitive E-C thermostat with a 
cord and series adapter 
plug. No special wiring, 
no permanent wall installa- 
tion is necessary. 

This exclusive and pat- 
ented E-C arrangement 
offers all the advantages 
of a standard line voltage 
wall thermostat at a frac- 
tion of the installed cost 
of such a unit, besides be- 
ing portable! 

To use, hang the ther- - 
mostat on the wall at breathing level or lay it flat on 
a table or chest, set the dial for desired temperature, 
and plug the heater into the thermostat’s adapter plug. 
The thermostat now turns the current on and off to 
maintain the desired temperature. 

Any portable electric heater rated up to 15 amperes, 
110-125-volt a-c can be controlled. 

Thermostat has a built-in hanger at the top so it 
may be moved from place to place by simply un-plug- 
ging it and lifting the unit off the hook. This thermo- 
stat is approved by Underwriters’ Laboratories, Inc., 
for use with portable electric heaters not exceeding 
15 amperes and 125 volts. 
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A portable machine has been developed by Gilman 
Engineering & 
Mfg. Corp., 
Janesville, Wis., 
for cutting 
stainless steel 
tubing. 

This tubing is 
cut by the ab- 
rasive wheel 
method with ac- 
curacy within 
.01 inch. Abra- 
sive wheel drives 
around the outside of the pipe to provide an accurate 
cut. Unit is capable of cutting tubing from 4 to 24 
inches in diameter and to cut around a 24-inch tube 
within a few minutes. 


Item E235 
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Timer to Repeat a Cycle 

A cam recycling timer, Series CM, is being manufac- 
tured by the Industrial Timer Corp., Newark, N. J., 
to repeat a given electrical on and off time cycle con- 
tinuously. 

Unit consists of a heavy duty synchronous motor, 
an adjustable 
cam, and a sin- 
gle pole, double 
throw snap ac- 
tion switch, all 
assembled on the 
steel chassis to 
give a compact 
unit that can be 
mounted lagainst 
a back panel. 

The motor 
drives the cam 
through a gear train and this cam actuates a switch 
arm. The cam, which consists of two circular plates, 
is mounted concentrically on a common shaft. The 
upper plate has a hemispherical slot and a graduated 
scale. By loosening the screw in the slot, it is possible 
to turn the upper plate independently through 180 
deg to provide a large scale timing operation. In 
actual practice, the cam is adjustable for on and off 
cycles ranging from 2 to 98% of the total over-all time 
cycle. The over-all time cycles may be changed by sub- 
stituting different ratio gear and rack assemblies, of 
which fifty are available. 


Item E236 








Gas Burner for Industry 


The GCV series gas burner, announced by Iron Fire- 
man Co., Cleveland, Ohio, makes it possible to auto- 
matically fire all sizes of industrial and commercial 
furnaces and boilers with gas. It is available in capac- 
ities ranging from 450,000 to 11,520,000 Btu input. 

Consisting of manifold, piping, draft box and draft 
doors, it comes in one assembly. Unit is installed in 
the proper location 
through the door or | 
opening in the ash pit. 
Burner heads are in- — 
serted in the sockets © 
and the area between |° 
the burner heads and - 
the sides of the firebox is closed off with a metal plate 
which leaves one-inch clearance around the burner 
heads. Gas connections and control wiring complete 
the installation. 

Noiseless operation results from efficient air and 
automatic gas control, and the resultant proper mix- 
ture of air and gas to the burner heads. The burner 
will not vibrate, it is said, under any range of draft 
conditions. 

Burner is designed and built so that various sections 
of burner heads can be controlled by independent man- 





ual or automatic valves. The draft boxes have interior 
divisions so that each separate group of burner heads 
has its individual air passage controlled at the front 
exterior of the draft box by separate sets of air doors, 
Each electric valve on the burner is under control of 
an automatic pilot placed in the firebox alongside of 
the corresponding group of burners which are regu- 
lated by a pressure control device. 

When recommended controls are used, the burner is 
made step-acting and modulating by relays in the 
circuit so that various burner sections come on in 
sequence instead of in mass. 
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The Heil gas-fired highboy produced by the Heil Co., 
Milwaukee, Wis., has been designed to fit in a closet 
or very small space. 

Burner, which can use 
natural, mixed, manufac- 
tured and LP gas, has been 
approved by the AGA. Unit 
has a rated output of 72,000 
Btu. Return air may be 
introduced at the sides or 
through the bottom of the 
unit. Blower and motor as- 
sembly may slide out easily 
for servicing without dis- 
assembling the balance of 
the unit. 

Special rubber mountings are installed for quiet fan 
operation. The fan motor has a floating mounting to 
reduce vibration. 
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An under-window room air conditioning unit, indi- 
vidually controlled, is being introduced by McQuay, 
Inc., Minneapolis, Minn. It dehumidifies and cools in 
the summer, and heats in the winter. 

Each unit has air filters. A damper on each unit 
allows individual control of fresh air intake, with the 
fresh air furnished through: (1) pipes from a central 
blower in the basement; (2) from a rear or bottom 
panel connection directly to the outside, through the 
wall or window. 

Units come in compact cabinets, finished in a prime 
coat. All wiring and piping connections are concealed 
and cabinets will fit under any standard window with 
minimum projection into the room. Front, top and 
ends are of one-piece construction and can be removed 
for easy servicing. 

Units can be purchased without cabinet, for com- 
pletely concealed installation. It is also adaptable to 
ceiling suspension. 

Item E239 
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A sensitive pocket draft gage designed specifically 
for testing gas burners has been developed by Bacha- 
rach Industrial Instrument Co., Pittsburgh, Pa., and 
is marketed as Draftrite. It can detect the slightest 
draft or pressure in- 
side the furnace and 
over the burner and 
can be used for check- 
ing the draft at the 
relief opening of the 
draft hood. 

Checking the draft 
head on the burner is 
one of the important 
service tests on gas 
conversion burners 
specified by the AGA. 

This test is made - 
with the gage by opening the firing door slightly and 
pressing the slotted end of the draft tube, which is 
screwed into the back of the gage, against the opening 
at one side of the firing door. The instrument is then 
moved up or down until the pointer is at zero, which 
indicates the exact location of the neutral pressure 
point. The gage indicates pressure or draft as low as 
.001 inch water, with a total pointer movement for .01 
inch water pressure or draft. Zero is at the center of 
the scale. 

A leatherette case holds the gage and draft tube, 
and fits into a vest pocket. 
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Cooler Designed for Trailers 


The Palmer deluxe trailer cooler, designed to cir- 
culate filtered, cool air directly down through ceiling 
ventilator of trailer 
coaches, small homes 
or offices, is made by 
the Palmer Manufac- 
turing Corp., Phoenix, 
Ariz. 

The unit weighs 90 
lb, is 28 inches high, 
28 inches wide, 22 
inches deep, and has a 
capacity to serve 2,000 
cu ft by evaporative 
cooling. Quick, easy 
Mounting on top eliminates wasted non-functional 
trailer and window space. No duct work is required 
for installation, since the cooler is firmly secured to 
roof vent by two springs. 

Unit comes complete with rubber mounted electric 
motor, blower, electric water pump, float valve, and a 
dual switch control for cooling, ventilating, or both. 
Adjustable grille vanes designed to allow controlled 
air diffusion. 





Item E241 
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A combination automatic hot water air valve and 
air chamber marketed as Dole Chamber-Vent and 
manufactured by The Dole Valve Co., Chicago, Ill., is 
designed for venting hot water heating systems con- 
nected to convectors and baseboard radiators. This 
unit provides an air chamber and, 
in addition, an automatic air 
eliminator, manual type air valve, 
or a manual shut-off control. 

For automatic venting, the 
selector screw is turned clockwise 
as far as it will go and then 
opened for % of a turn. For 
manual venting, the selectur 
screw is turned counter-clockwise 
until air blows through the valve. 
To have it function as a manual 
shut-off, the selector screw is 
turned clockwise as far as it goes. 

Valve comes in the following sizes: 4% inch I.P.T. 
male connection; 14 inch I.P.T. male connection; and 
34 inch male x 1% inch I.P.T. female connection. 
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Splashproof Motor 


Splashproof type CSP Life-Line induction motors, 
available from Westinghouse Electric Corp., Pitts- 
burgh, Pa., are fully protected from dripping or splash- 
ing liquids by solid rolled-steel frames and baffles in 
the end brackets. These squirrel-cage motors are de- 
signed for constant speed applications, both indoors 
and outdoors. 

Unit is equipped with prelubricated bearings. It is 
availabie in sizes of 7.5-100 hp; 60, 50, 25 cycles and 
voltages from 208 up. It comes in frames 364 through 
445. 
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A radiant vented gas heater of 85,000 Btu capacity, 
designed to warm from 3 to 5 rooms in a home, has 


a 


been developed by Temco, Inc., 
Nashville, Tenn. It has a Pyrex 
glass front and is equipped 
with double radiants. An access 
door is located in the right end 
of the heater through which 
the pilot may be lighted and 
burning adjustment made. 

This model is available with 
various types of automatic con- 
trols and is approved for use 
with natural, manufactured or LP gas. Heater has 
been designed for use with the Temco fan attachment 
for an even distribution of warm air. 


Item E244 
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Convector Line Redesigned 


Airtherm convectors for hot water or steam heating 
systems, made by Airtherm Mfg. Co., St. Louis, Mo., 
have been completely redesigned for more rigid con- 
struction and improved appearance. Two new models 
have been added to 
the line, making a 
total of six now 
available. 

These styles are 
free standing, ful- 
ly recessed, par- 
tially recessed, 
sloping top wall 
cabinet, sloping top - 
free standing and regular wall cabinet. Each model is 
available in lengths from 20 to 64 inches; depths of 4, 
6, 8 and 10 inches; heights of 20, 24 and 32 inches. 

All edges and corners of the front panel are formed 
to a one-inch radius. Convectors are equipped with 
completely non-ferrous heating elements, constructed 
of seamless copper tubes, brazed into copper alloy 
headers. Non-ferrous fins are mechanically bonded to 
the tubes. 
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A hand threading tool for use with Karbate im- 
pervious graphite pipe has been announced by the 
National Carbon Division, 
Union Carbide and Carbon 
Corp., New York, N. Y. 

This tool eliminates the 
need for an expensive lathe 
operation. It is said to be 
easy to carry, making it 
possible to cut, thread and 
install pipe right on the job with a considerable sav- 
ing in time and expense. The new threader cuts Kar- 
bate impervious graphite like wood, and produces 
clean, sharp threads. 
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Cooling Tower in Sections 


An induced draft type cooling tower for use with 
water cooled air conditioning units is being manufac- 
tured by the U. S. Air Conditioning Corp., Minneap- 
olis 14, Minn. Although at present only Model CT-2 
with a nominal rating of 5 tons is being produced, the 
company hopes to have all models available in a few 
months. 

The spray action of unit is of hot-dipped galvanized 
construction equipped with two banks of brass spray 
nozzles arranged for maximum efficiency. Water-tight 
access panels are provided at either end of the unit. 
Sump tank is equipped with float valve, overflow, drain 
and a removable bronze screen. 

Bronze impeller pumps are of the direct connected 
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motor type operating at 3,500 rpm and equipped with 
water-tight shaft seals. 

Fan section is a removable assembly, hot-dipped gal- 
vanized, permitting horizontal or vertical discharge. 
Fans are mounted on rigid shafting supported on 
flange type ball bearings on the outside of the unit. 
Motor is externally mounted to permit belt adjustment 
and speed change. The inlet trough has a hinged 
screen of expanded metal with flanges for duct con- 
nection. Both the pump and the fan are operated by 
a % hp motor. 
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Snap-Lock Cleat for Ducts 


A one-piece snap-lock cleat for warm air heating 
and ventilating ducts is available from Adelta Mfg. 
Co., Philadelphia, Pa. Supplied on all four sides of 
Adelta fittings, the cleats have a tapered leading edge 
for easier assembly. 
One push and the joint 
is locked securely. 

The main advantage 
of the cleat is said to 
be the fact that it is 
formed as part of the 
fitting and is not 
crimped, riveted, 
punched or spot weld- 
ed on, thereby making 
it strong and perma- 
nent. It cannot become separated from the fitting 
and there is no chance of losing it in shipment or on 
the job. It eliminates the use of screws and makes 
the drilling of holes unnecessary. Likewise, there is 
no need for additional fastening devices such as S-clips 
and drive cleats. The fittings are die-cut and machine 
made with double seams. 
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Heavy gage steel is used in the construction of the 
Detroit fuel transfer pump, CRC-633, for use with oil- 
burning equipment. 

The two switches that are used eliminate the need 
for an overflow line. Steel linkages connect the floats 
and switches. The switches which start and stop the 
motor are of the fully enclosed type. The pump is ca- 
pable of lifting No. 2 fuel oil to a height of 25 ft at a 
rate of 3 gph. 

Vanes of this pump are stainless steel mechanically 
loaded. The monel metal strainer is easily removed 
for cleaning, and the strainer housing includes a brass- 
seated ball check to assure holding the pump prime 
during long off periods. This unit is produced by the 
Detroit Lubricator Co., Division of American Radiator 
and Standard Sanitary Corp., Detroit, Michigan. 

Item E249 
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A bathroom mirror which utilizes an electric heater 
made of electrically-conductive rubber so that the mir- 
ror will not fog, has been 
developed by the Charles 
Parker Co., Meriden, Conn. 

The heater is mounted | 
behind the mirror and 
warms the glass to a tem- 
perature of 98F, enough to 
offset the condensation of 
moisture-laden steam. It 
consists of a layer of con- 
ductive rubber sandwiched 
between two layers of in- 
sulating rubber. The unit 
has been approved by 
Underwriters’ Labora- | oe 
tories. It operates on 110 volts, using aun ‘ions same 
amount of current as a 60-watt bulb. The heater is 
turned on an off by a switch mounted in one corner 
of the mirror. 

The mirror is mounted in a wall-type medicine cabi- 
net which also contains built-in fluorescent lights. 
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Gas-Fired Furnaces, 4 Sizes 


A new line of gas heating equipment is announced 
by General Automatic Products 
Corp., Baltimore, Md. 

The first unit to be manufactured 
is G A gas-fired warm air furnace 
units in 4 sizes with inputs from 
57,000 to 142,000 Btu per hr. 

Heat transfer unit is heavy cast 
iron, easily cleaned. All units are 
factory assembled, shipped com- 
plete ready for installation, and 
AGA approved. Burners are built 
to comply with local codes. These 
units have been designed to occupy 
a minimum floor space. 
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Fan Speeds Hot Water Heat 


A hot-water heating system for homes and other 
buildings has been introduced in Detroit, Mich., made 
by Copperheat Industries, 
Inc., Detroit, Mich. 

When thermostat is turned 
up, hot water is pushed 
through °4 inch copper tub- 
ing in radiators, called Wall- 
rads. Each of the units has 
2n individual blower operated 
by a 1/70 hp motor with both 
thermestatic and manual con- 
trol. Heat is sent out rapidly 
across the floors. 

Wallrad casing is placed in 


HEATING AND VENTILATING, JULY, 1950 





building under construction. Working parts are in- 
serted after building is completed. Copper tubing is 
“fished” through the walls, making installation easy 
whether in new or old buildings. 

This system, known as Copperheating, is claimed to 


give heat faster from a cold start than any other 
system. 
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The Junior type of liquid shock absorber for domes- 
tic use is available from R-S Products Corp., Phila- 
delphia, Pa. It is a compact and simple device for the 
control of shock and hammer- 
ing in pipe lines and liquid 
systems, and consists of a 
synthetic rubber sphere en- 
cased in a metal chamber, 
which absorbs excess liquid 
energy by using it to com- 
press the ball, thereby pre- 
venting shock pressure being 
built up in the system. With 
no moving metal parts to fail, 
there is practically no maintenance. 

The Junior model, the smallest of five models, and 
designated as No. 761, has an outside diameter of 414% 
inches and an over-all height of 334 inches with a % 
inch opening. 
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Rugged Gas Conversion Burner 


To meet the demands of its dealers in gas-available 
areas, Morrison Steel Products, Inc., Buffalo, N. Y., 
has introduced the Mor-Sun conversion burner. Avail- 
able for natural, mixed or manufactured gas, the AGA- 
approved burner has 75,000 to 150,000 Btu per ae 
inputs. It is equipped 
with the single port, 
non-clog type burner 
used in the company’s 
gas-fired furnaces. The 
high chrome content 
flame spreader plate is 
said to assure long 
life; the ventura tubu- 
lar design produces a 
semi-luminous flame which is claimed to result in good 
operating economy. 

Designed for ease of installation and service, and 
mass-precision produced, the burner has an adjustable 
main needle orifice, automatic safety pilot, simple 
demountable pilot assemby, electric pilot shut-off valve, 
accurate gas pressure regulator, adjustable air shut- 
ters, and a thermostat. Finished in two-tone grey, the 
front hood is easily and quickly removable. Guar- 
anteed for one year, it fits most home furnaces and 
boilers. 
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Furnace Made for Small Space 


The Bryant Model 324 winter air conditioner, pri- 
marily designed for attic installations where space is 
limited, is being produced by Bryant Heater Division, 
Affiliated Gas Equip- 
ment, Inc., Cleveland, 
Ohio. However, the 
mounting arrangement 
is so flexible that a 
basement or utility 
room installation can 
be made by supporting 
it from the floor or 
suspending it from the 
ceiling. 

It is a completely automatic gas-fired unit available 
in capacities of 100,000 and 125,000 Btu per hr input, 
and is AGA approved for attic installation for use 
with natural, manufactured, mixed and LP gases. 
Shipped as a completely factory assembled and wired 
unit, it consists of two basic component parts. The 
front section contains the heavy 12-gage exchanger, 
burners, controls and draft hood. The rear section 
houses the blower, blower motor and filters. 

The controls and draft hood can be mounted on 
either right or left side with the draft hood opening 
facing front or back. Cleaning of the heat exchanger 
can be accomplished with a minimum of effort, and 
without disconnecting the ductwork. 
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Ventilator Fits Under Awning 


The Koolmaster awning fan, made by Air Equip- 
ment Co., Chicago, IIl., was designed to aan ven- 
tilation for the home. This : 
unit, which is shipped flat, 
can be assembled easily by 
the resident. It fastens | 
entirely on the outside of | 
the house so that costly | 
construction is avoided. 

The fan is designed to 
handle 5,000 cfm and to 
accommodate itself to 28, © ; | 
30, 32 or 36-inch windows. The 24-inch tenant type 
fan has Torrington blades and is operated by a 4 
hp heavy duty vertical shaft motor. The unit comes 
complete with awning and lead-in cord for plugging 
into a convenient outlet. 
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The Multi-Vent Division of the Pyle National Co., 
Chicago, Ill., announces the introduction of a new one- 
foot wide Multi-Vent low-velocity air distribution ceil- 
ing panel. This new panel supplements the current 
line of panels which come in two-foot and three-foot 
widths. Air is distributed entirely by displacement 
rather than by high, velocity injection. It is claimed 
to eliminate complaints due to drafts, dirty ceiling 
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areas around diffusers, noise, uneven temperatures and 
insufficient air. 

There are no strong air streams to aim and no 
change in air flow pattern when air supply is varied. 
Regardless of room size, ceiling heights and relative 











MULTI “VENT PANEL with PERFORATED DISTRIBUTION PLATE "LOWERED 


positions of partitions and beams, all problems of out- 
let location and air direction adjustments for throw 
and drop to avoid drafts are said to be eliminated. 

What dirt gets through the air cleaners and filters 
in a Multi-Vent system is partially deposited on the 
upper side of the metal distribution plate or metal 
acoustical pans, which are easy to lower and wipe off, 
or is carried gently downward to the floor. 

Panel is manufactured in standard lengths of 2, 
3, 4, 5 and 6 feet with one to three pressure dis- 
placement valves. It is especially designed for use 
when comparatively small volumes of air are required 
for cooling. 
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Pump for Evaporative Cooler 


A new self-priming evaporative cooler pump has 
just been developed by Jabsco Pump Co., Burbank, 
Calif. The new unit takes its driving power from the 
blower motor, thereby 
eliminating any need 
for an_ independent 
pump motor with its 
separate electrical cir- 
cuit. 

This feature is of 
particular interest for 
installations depending 
upon three-phase, 440-volt, or low cycle alternating 
current power. With capacities varying between 105 
gph at 500 rpm and 240 gph at 1,160 rpm, the delivery 
of the new pump is claimed to assure even distribution 
of water over the pads and a constant washing action 
to keep the pads clean. The pump has a cast bronze 
body, a stainless steel shaft, a garter type shaft seal, 
and a neoprene impeller. 

A special hydraulically-operated remote control valve 
for diverting water from pads, is offered to permit 
operation of the cooler unit as a dry blower without 
increasing humidity in moist climates. 

Item E258 
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Preheater Improves Oil Flow 


A multi-pass type of electric oil preheater, which is 
said to eliminate carbonization.of the heating surfaces 
and to provide oil of more uniform viscosity for com- 
bustion, is announced 
by the Hynes Division, 
Martin - Quaid  Co., 
Philadelphia, Pa. 

Flat tubular heating 
surfaces are staggered 
so that the oil passes 
back and forth through 
a positive channel in a 
thin, turbulent stream 
and at high velocity. 
All the fuel is uniformly heated throughout the 
channel. 

The heater is furnished complete with operating and 
safety controls, and provisions for inter-lock with 
over-all combustion control systems. It is available in 
many sizes and capacities. Heating elements can be 
readily removed from the multi-pass heater without: 
draining the oil. Bulletin No. 101 is available. 
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Dualtrol pressure actuated switch, Model 424, is 
designed to actuate at any two predetermined pres- 
sures. Made by Meletron Corp., 
Los Angeles, Calif., it is said 
to be suitable for warning sig- 
nals, maintaining a constant 
pressure between two limits, 
or as a sequence control. 

A diaphragm sensing element 
actuates two SPDT snap-action 
switching elements at any two 
independent pressures. Six 
classes of switches provide ad- 
justable ranges from 2 inches 
of water to 100 lb per sq in. Housing dimensions are 
3-inch diameter, 4'%-inch over-all, and weighs 12 oz. 
Pressure connection is made to a fitting with 1%-inch 
internal thread; electrical connection through 14-inch 
conduit connector. 
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Valve Controls Water Flow 


The Dole flow control valve, a device which gives a 
constant flow of hot water regardless of the pressure, 
is now in production by The Dole Valve Co., Chicago, 
Ill. It is available as a separate unit that can be used 
any place where controlling the flow of water is de- 
sired, such as with a tankless heater. If water is drawn 
too fast, the water is delivered at too low a temper- 
ature. With flow control valve at the inlet, the amount 
of water passing through the tankless heater can be 
limited to the rated capacity of the heater. 
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These valves can be used for simultanecus water 
heaters, showers, automobile washing equipment and 
wash fountains. Another use is in dispensing water 
softeners, since a flow control is needed to prevent loss 
of Zeolite. The valves will control the flow of water 
at any pressure from 15 to 150 lb per sq in. 
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A complete line of commercial conversion gas heat- 
ing units, designed to fulfill the heating requirements 
of buildings ranging from large homes to factories 
and apartments is made by the Standard Fuel Engi- 
neering Co., Detroit, Mich. 

The new units, 
known as Chore Boy, 
Models CA, of the at- 
mospheric type, are in- 
stalled in the ash pit 
door openings of boilers 
and furnaces. Because 
all parts are outside 
the combustion chamber, it is claimed the units are 
extremely easy to service and maintenance costs are 
less. No blower is required. 

With the ash pit lined with insulating firebrick, 
quick heating and complete combustion is assured. On 
large installations of several million Btu, a step opera- 
tion procedure is used so that a portion of the burner 
is brought into operation and then several seconds 
later full operation is obtained. It is said this prin- 
ciple gives better operation without flash-back or 
choking the fire. 

The burner proper is covered with an attractive 
case and air to the burner is controlled through a 
door in the back of the case. 

An electronic flame rod principle is employed as 
a safety pilot device. The pilot is out during off 
periods. Electronic ignition lights the pilot, flame rod 
proves the gas pilot, and allows the main burner to 
open. An automatic relay system provides instan- 
taneous return of ignition in event of flame failure 
and ignition failure. 
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Pump with Return Near Floor 


A new addition to the company’s line of condensate 
pumps is announced by Walter H. Eagan Co., Inc., 
Philadelphia, Pa. 

Called the Eagan Eagle condensate return pump, 
this unit is reported to handle up to 8,000 sq ft at 20 
lb per sq in. Features include a 2-inch return inlet 
only 12 inches from the floor; an all-bronze centrifugal 
pump; a 14 hp capacitor type motor (standard, not 
special close-coupled) and an 18% gal steel receiver 
3/16 inch thick. 

Manufacturer’ reports that this pump will not re- 
quire a pit even though return pipes are not more than 
a foot above the floor. 
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Replaceable Air Filter 


A new replaceable type air filter, the Amer-glas, 
made in all standard sizes for forced air heating, ven- 
tilating and air condition- 
ing systems, has been intro- 
duced by the American Air 
Filter Co., Inc., Louisville, 
Ky. These frames are easily 
assembled into a filter bank 
of the desired capacity by 
riveting adjoining frames 
together. 

The filtering media con- 
sists of continuous strands 
of glass filaments held together at each point of con- 
tact by a high-temperature plastic bond to form a 
resilient pad. The pad is sprayed with an odorless and 
non-flammable adhesive and is placed in a fiberboard 
casing between metal grills. 


Item E264 








Coin-Operated Window Fan 


The Kool-Sleep, a self-contained window fan cooler, 
available with or without coin operating mechanism, 
is announced by Kool- 
Sleep, Inc., Cambridge, 
Ohio. Weight is 46 lb, 
dimensions are 23% 
inches high, 24 inches 
wide, 15 inches deep, 
average cooling capac- 
ity 2,600 cfm. It Is 
quickly and easily in- 
stalled in windows. It 
is intended for cooling 
homes, motels, hotels, 
and tourist courts. 

Fresh outside air is filtered, washed and cooled as 
it is drawn through the sides and rear of cooler and 
is then circulated throughout the room or house. Water 
or drain connections are not required. Separate cool- 
ing switch and 3-speed ventilating switch give perfect 
controlled operation. 





Item E265 





Grille Easily Installed 


The Uni-Flo fixed fin, Model EF supply grille, made 
by the Barber-Colman Co., Rockford, IIl., was designed 
for ventilating or air conditioning systems. 

Accurately formed dif- 
fusion fins impart a tur- 
bulent action to the sup- 
ply air which minimizes 
drafts and produces rapid 
temperature equalization. 
These grilles have a large 
free area for low noise 
level and minimum pressure drop. For ease in installa- 
tion, the frames are drilled for mounting screws. 
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These ruggedly constructed grilles are available in 
a wide range of sizes for any installation. They are 
supplied in a gray prime coat or metal finishes. 

Item E266 





Conditioning Calculator 


A slide rule for the rapid determination of the 
properties of air such as is usually obtained from a 
psychrometric chart, has been introduced by the Cal- 
culator Specialties Company, Chicago, III. 

Two scales on the slide rule combine the relationship 
between dry bulb and wet bulb temperatures to obtain 
the relative humidity reading that is visible in a win- 
dow of the slide. Two other scales combine the rela- 
tionship between dry bulb and dew point temperatures 
to obtain the relative humidity reading. 

By using one or the other of these two sets of scales 
it is easy to determine the three temperature values, 
when only two are known—or when one is known to- 
gether with relative humidity. Windows on the back 
side of the calculator show sensible heat, volume, total 
heat, grains of moisture, latent heat, volume of vapor 
and vapor pressure. Conversion factors are included. 

Item E267 





Oil Burner for Catalytic Oil 


The E series oil burner, which burns catalytic fuel 
oil with a claimed high efficiency, is announced by H. A. 
Howell Oil Burner Co., 
Dixon, Ill. Developed to 
produce a streamlined air 
flow for smooth operation, 
the burner requires only 
one adjustment at the time 
of the original installation. 

Easy to service and easy 
to install, the complete 
electrode and nozzle pipe 
assembly is removable 
through a large access 
opening in top of housing. 

Burner is available in three models—E-1, E-3, and 
E-5, and burns from 0.60 gal to 5 gal per hr. The 
combustion head used in all three models has been 
designed for the Series E and produces high CO, with 
catalytic fuel oil. 

Sturdily constructed with a one-piece cast aluminum 
housing and cast iron blast tube, the burner is small 
in size and light in weight. 


Item E268 








Ventilating Set 


Item E200 on page 105 of the previous issue de- 
scribed the U. S. Airco ventilating set made by the 
U. S. Air Conditioning Corp., Minneapolis, Minn. This 
unit is made in nine sizes in capacities from 800 to 
18,000 cfm. The item was in error in stating that the 
largest size was designed for 1,800 cfm. 
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NEWS OF THE MONTH 


SUN HOUSE 


at Dover, Mass., passes second successful winter 
without fuel bill. 


Dr. and Mrs. Anthony Nemethy and their son, 
Andrew, four, have weathered their second winter in 
comfort in the Dover, Mass., Sun House, where the 
only source of heat is the sunshine absorbed by an 
opaque surface in front of the house and stored in 
batches of chemicals at strategic points within the 
house. 

Dr. Nemethy, who teaches human geography at Bos- 
ton College, moved his family into Sun House on 
Christmas Eve of 1948 to settle two problems: one 
was his personal housing problem; the other was the 
desire of his cousin, Dr. Maria Telkes, a research asso- 
ciate in the Department of Metallurgy in the Massa- 
chusetts Institute of Technology, to demonstrate that 
the heat of the sun could be utilized to heat a home. 

To this end, Dr. Telkes built a modernistic, five-room 
house for $20,000 on the estate of Amelia Peabody in 
Dover. Miss Eleanor Raymond, Boston architect, de- 
signed the house. 

On the front of the house, Dr. Telkes exposed 800 
square feet of sheet metal, painted black and glassed 
in, to the sun. Air, circulating behind the black-sur- 
faced metal, which absorbs the sun’s heat, is funneled 
through pipes to sealed containers filled with a chemi- 
cal, sodium sulfate dekahydrate. The chemical melts 
as it is heated, then gives off the heat as it solidifies. 
Heat thus can be stored for a maximum of ten days 
in the chemical, which will last indefinitely. 

Double shades, one pulling down and the other up, 
have been installed in the windows to prevent heat loss. 

Heat in the house is controlled by thermostats, much 
the same as in other heating systems. 

Dr. Telkes, who frequently is a guest in Sun House, 
expressed satisfaction with the experiment at an in- 
terview in Boston. ‘I believe we obtained the results 
we expected,” she said. “Though more houses are 
needed to demonstrate the advantages fully.” 

Dr. Telkes disclosed that she has been working on 
several new applications of solar heat, one of them a 
small, ordinary-priced home. 





NDHA CONVENTION 


at Asheville, N. C., elects G. H. Tuttle, president. 
Summary of some papers presented. 


George H. Tuttle, The Detroit Edison Co., Detroit, 
Mich., was elected president of the National District 
Heating Association at the annual meeting held May 
23-26 at Grove Park Inn, Asheville, N. C. The other 
Officers are Alfred T. Veness, Rochester Gas and Elec- 
tric Corp., Rochester, N. Y., first vice president; Percy 
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A. Hyde, Ohio Edison Co., Akron, Ohio, second vice 
president; Charles W. Leeg, Philadelphia Electric Co., 
Philadelphia, Pa., third vice president; John F. Col- 
lins, Jr., Pittsburg, Pa., secretary-treasurer. 

@ OPERATING STATISTICS. — Foster L. Stephens, 
chairman, Allegheny County Steam Heating Co., 
Pittsburgh, Pa., presented a report for the Operating 
Statistics Committee. Of the 51 comparable companies 
that contributed to this report, 21 showed increases in 
steam sales varying from a minimum of 0.02% toa 
maximum of 39.75%. An analysis of the 1949 operat- 
ing statistics showed that there was a 5.7% decrease 
in steam sales over 1948, in part accounted for by 
warmer weather. There was an increase in total rev- 
enue of 0.09%, with 18 companies reporting a decrease. 
There was an increase of 3.27% in the amount of dis- 
tribution mains and service on the basis of square feet 
of external pipe surface. 

® SALES.—Sterling S. Sanford, The Detroit Edison 
Co., in his report for the Sales Development Committee 
included tables to show the number of new customers 
added in each city, the number of customers lost to 
other heating methods, and other valuable data. Of 
the 140 customers in 21 cities who switched to other 
methods of heating, the loss in revenue amounted to 
$1,484,029 per year. Of the 844 new customers added, 
65% are in old buildings which are using district 
steam for the first time. 

© SUMMER LOAD.—Promotion of Summer Load 
Through Air Conditioning was described by Robert E. 
Burke, New York Steam Corp., New York, N. Y. Al- 
though less time has to be spent to promote the merits 
of air conditioning, it is more necessary to promote 
the merits of steam cooling. He reported that installa- 
tion costs up to $1,000 a ton do not appear to be a de- 
terrent in this sales work. 

@© OPERATION.—R,. A. Lammers, Consolidated Edison 
Co., New York, N. Y., presented a paper on Operating 
and Maintenance Experience Based on Actual Per- 
formance of the 150-Ton Steam Absorption Air Con- 
ditioning Unit. The cost of the steam consumed, based 
on prevailing rates, from the period of March to 
November was $2,300; cost for electricity, $1,240; 
water consumed, $212. The cost of these utilities 
totaled $3,752. To operate and maintain the entire 
system, the labor cost was $1,439; and to operate and 
maintain the machine only, the labor charge was $866. 
The paper gave detailed costs for operating this air 
conditioning system which serves two floors of the 
Consolidated Edison Co. building. 

@ COSTS.—Everett C. Russell, Philadelphia Electric 
Co., reported the results of a survey on Reducing 
Steam Line Construction Costs. Four of the 23 com- 
panies that reported said that they were using me- 
chanical equipment to cut labor costs. Four companies 
reported exclusive use of Ric-wiL prefabricated steam 
line construction, five companies are using commer- 
cially available tile, concrete or Transite pipe for con- 
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Dlews of the Month 








duits, especially 6 inches and smaller. The trend is 
continuing to eliminate the use of drain tiles beneath 
conduits as it is felt that such drains are not essential 
and after a few years, tend to clog. Many other find- 
ings were reported. 

® PRESSURE REGULATION.—A summary of the pres- 
suring regulation practices of 15 large steam distribut- 
ing companies was presented by Alexander Douglas, 
Cleveland Electric Illuminating Co., and Foster L. 
Stephens, Allegheny County Steam Heating Co., Pitts- 
burgh, Pa. 

© DIRECTORS.—The new board of directors includes 
Thomas P. Brown, Jr., New York Steam Corp., New 
York, N. Y.; Harold W. Coombs, Badger Manufactur- 
ing Co., Cambridge, Mass.; Fred W. Deutsch, Builders- 
Providence, Inc., Providence, R. I.; Lee C. Killen, The 
Dayton Power and Light Co., Dayton, Ohio; F. Lee 
Rapson, Consolidated Gas, Electric Light and Power 
Company of Baltimore, Baltimore, Md., and John N. 
Voorhees, Georgia Power Co., Atlanta, Ga. 





ULTRA-VIOLET RAYS 


head off measles and chicken pox in trial run. 


A thrce-and-a-half-year study made in the villages 
of Mount Kisco and Pleasantville revealed today that 
ultra-violet radiation disinfects dry indoor air and 
prevents “explosive outbreaks” of measles and chicken 
pox among children. 

Since January, 1946, the Westchester County Health 
Department has maintained ultra-violet lamps in 
Pleasantville’s public, private and Sunday schools, 
scout meeting places, ice cream shops and motion- 
picture theaters, while Mount Kisco has gone “unpro- 
tected.” 

The experiments, jointly financed at a cost of 
$32,000 by the Milbank Memorial Fund and the county, 
were aimed at the control of influenza and the com- 
mon cold, which are transmitted in the same way as 
measles and chicken pox. 
© CASE DROP.— According to William A. Holla, West- 
chester County Health Commissioner, and Dr. Mildred 
W. Wells, of the Pennsylvania University School of 
Medicine, who prepared the report, measles and 
chicken pox were made the basis of the survey be- 
cause more is known about them. 

Doctors must report the diseases; their incidence 
is limited to children whose activities are similar; 
one case confers immunity, thus eliminating rechecks, 
and the cases can be related with reasonable prob- 
ability, the report said. 

During the forty-two months ending June, 1949, 
covered by the survey, it was said that only 104 cases 
of chicken pox developed among 783 “protected” 
Pleasantville children, while 298 cases were recorded 
among the 870 “unprotected” Mt. Kisco children. The 
investigators traced the infections to homes or class- 
rooms or both or to other sources. 
© BREAKDOWN.—The report, in breaking down the 
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origins of the cases, showed that fewer children 
caught chicken pox in the classrooms of Pleasantville, 
where there were ultra-violet lights, than in Mt. 
Kisco. The percentage of classroom infections were 
12.5 per cent and 32.2 per cent, respectively. 

The same result was reported for the 218 cases of 
measles in Pleasantville and the 228 cases in Mt, 
Kisco. Here the percentages were 21.6 per cent for 
Pleasantville and 33.3 per cent for Mt. Kisco for 
classroom infections. 

The reason for the almost equal number of measles 
cases among both groups of children, was attributed 
to the high initial susceptibility among Pleasantville 
children and relative immunity among Mt. Kisco 
children. In other words, the report said, more of the 
“unprotected” children had already had measles than 
the “protected” ones. The reverse was true for chicken 
pox, the report added. 

During 1948 and 1949, the scientists reported, when 
there were epidemics of chicken pox, Pleasantville 
hed only twenty-five cases while Mt. Kisco had 113. 
Fifty-two cases were reported in Thornwood and 174 
in Chappaqua, two neighboring communities. 

e REDUCES SPREAD.—Drs. Holla and Wells concluded 
that the ultra-violet set-up had reduced the speed of 
the spread of the disease in Pleasantville. 

Although the ultra-violet lamps, which were set up 
about seven feet from the floor in indirect fixtures 
at each end of the room, were effective in disinfecting 
the atmosphere during the dry winter months, the 
increase of humidity made the light relatively impo- 
tent, the report said. 

The investigators said that the ultra-violet light 
broke up the viruses that caused the diseases. These 
viruses are borne into the air by dried residues 
exuded by the sick person, it was said. 

Dr. Holla said he hopes to continue the experiment 
and has asked naval authorities for some help. He 
does not expect to ask the Milbank foundation for 
more money, he said. 





® Analysis by the Institute of Boiler and Radiator 
Manufacturers covering cast iron heating boiler sales 
during the period 1945 to 1949 shows that hot water 
boilers increased from 58.7% to 65.9% of total sales 
against a decrease for steam boilers of 41.8% in 1945 
to 34.1% in 1949. Hand-fired boilers decreased from 
71.1% in 1945 to 32.7% in 1949 with a corresponding 
increase in automatically fired boilers from 28.9% to 
67.3%. The average weight in pounds per boiler 
decreased from 1620 Ibs in 1945 to 1412 Ibs in 1949. 


© The twenty-six conferences of the National Warm 
Air Heating and Air Conditioning Association Indoor 
Comfort series ended with the Dallas conference on 
June 13. A record attendance of 2,624 persons for an 
average of 101 per conference, was reported. 
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@ Revere Red-Brass Pipe has been used for many 
years in residential, industrial, commercial, institu- 
tional and municipal construction. It is highly resistant 
to corrosion and can be used where relatively high 
velocities exist. 


Revere Red-Brass Pipe is 85% copper. It is made in 
standard pipe sizes for use with threaded fittings. In 
new construction, this pipe has kept the average cost 
for maintenance and repair surprisingly low. In exist- 
ing construction, this pipe should be considered where 
pipe of other material has proved unsatisfactory. 


Revere also provides Copper Water Tube for use with 
solder or compression fittings; type B Copper Tube, 
for installations requiring outside diameters of SPS 
pipe and brazed fittings; and Copper Pipe for use with 
threaded fittings. Every length of Revere pipe and 
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for Water Condenser Lines 


tube is marked with the name Revere. Look for this 
mark as your assurance of top quality. 


Revere pipe and tube are handled by leading dis- 
tributors in all parts of the country. The Revere Tech- 
nical Advisory Service is always glad to serve you. 





REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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DEGREE-DAYS FOR MAY, 1950 


(A) Airport readings; (C) City office readings; (0) Readings at a point on outskirts of city. 
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; Heatin: 
City May Cumulative, September 1 to May 31 emma 
1950 | 1949 | Normal 1949-50 | 1948-49 =| Normal _ Normal _ 

Abilene, Texas (A)..............cceeee 18 1 0 2207 2818 2061 2061 
Albany, New York (A)................ (a) 252 183 (a) 6128 6580 6580 
Albuquerque, New Mexico (A).... 50 63 40 3852 4637 4298 4298 
Alpena, Michigan (C)................. 444 401 465 7855 7024 8127 8299* 
Anaconda, Montana (C)............- 623 389 517 8348 8616 8010. 8357** 
Asheville, North Carolina (C)...... 25 60 7) 3568 3513 4232 4232 
Atlanta, Georgia (C)................... 7 1 0 2453 2365 2890 2890 
Atlantic City, New Jersey (C)...... 266 191 220 4447 4150 5176 5176 
Augusta, Georgia (A).................. 3 1 0 1853 1620 2161 2161 
Baker, Oregon (C).................0.-22 484 292 431 7091 7595 6950 7163 
Baltimore, Maryland (C)............. (a) 79 22 (a) 3670 4533 4533 
Billings, Montana (A)................. 463 216 316 7682 7485 7059 7119 
Binghamton, New York (C)......... 227 231 254 6279 5794 6808 6808 
Birmingham, Alabama (A).......... 0 0 0 2239 2285 2352 2352 
Bismarck, North Dakota (A)....... 435 237 338 10057 9048 9147 9192 
Block Island, Rhode Island (C).... 422 324 378 5307 4940 5689 5788 
Boise, Idaho (A) 333 172 236 6004 6468 5552 5552 
Boston, Massachusetts (A).......... 280 192 245 5546 4979 6045 6045 
Boseman, Montana (C)............... 554 329 471 8020 8341 8195 8521** 
Buffalo, New York (A)................ 250 248 335 6443 5886 6810 6822 
Burlington, lowa (A)................... 115 94 (a) 6084 6049 (a) (a) 
Burlington, Vermont (A)............. (a) 273 273 (a) 6801 7511 7514 
Butte, Montana (C).................... 623 384 502 8602 9141 7926 8235** 
Cairo, Illinois (C)................0....... 32 10 0 3497 3441 3909 3909 
Canton, New York (C)..........--.-.- 301 293 334 7763 7013 8020 8020 
Charleston, South Carolina (C).... 0 | 0 1394 1166 1769 1769 
Charlotte, North Carolina (C)..... 9 19 0 2699 245] 3120 3120 
Chattanooga, Tennessee (A)....... (a) 4 0 (a) 2848 3118 3118 
Cheyenne, Wyoming (A)............. 575 409 446 7113 7664 7340 7466 
Chicago, IIlinois (C).................... 231 198 254 5880 5556 6018 6077 
Cincinnati, Ohio (C)................... 56 60 0 4150 3991 4684 4684 
Cleveland, Ohio (A)............--...0.. 174 175 220 5754 5409 6155 6155 
Columbia, Missouri (C)............... 51 32 22 4688 4772 4922 4922 
Columbia, South Carolina (C)..... 3 6 0 2057 1766 2364 2364 
Columbus, Ohio (C).................... 94 111 87 4961 4684 5398 5398 
Concord, New Hampshire (A)...... 289 308 298 7293 6556 7299 7353 
Concordia, Kansas (C)................ 106 71 65 5342 5759 5315 5315 
Dallas, Texas (A)..........-2...0.cec00 2 0 0 2078 2473 2256 2256 
Davenport, lowa (C)................... 114 105 118 6123 5893 6289 6289 
Dayton, Ohio (A)..........--.....----20. 120 146 81 5396 5187 5264 5264 
Deer Lodge, Montana (C)........... 573 366 487 8255 8906 8347 8672** 
Denver, Colorado (C).................. 369 236 267 5266 5937 5874 5874 
Des Moines, lowa (C).............--.-. 139 85 118 6453 6308 6384 6384 
Detroit, Michigan (A)...............-- 211 209 226 6271 5797 6490 6490 
Devils Lake, North Dakota (C).... 509 325 424 10905 9870 9874 9970 
Dodge City, Kansas (A).............. 137 91 47 4853 5483 5035 5035 
Dubuque, lowa (C)................2.... 159 140 149 6795 6458 6790 6790 
Duluth, Minnesota (C)................ 590 463 521 9728 8570 9267 9483 
Eastport, Maine (C).................... 768 672 543 6914 6547 794] 8520** 
Elkins, West Virginia (A)............ 185 209 177 5377 5256 5697 5697 
El Paso, Texas (A)..........2..-2.--2000 7 0 0 2143 2930 2428 2428 
Ely, Nevada (A)................--2.--000 542 464 (a) 7303 8637 (a) (a) 
Erie, Pennsylvania (Ci................ 234 217 257 5779 5365 6273 6273 
Escanaba, Michigan (C).............. 491 456 490 8544 7669 8608 8771 
Evansville, Indiana (A)............... 58 54 0 4242 4208 4244 4244 
Fort Smith, Arkansas (A}............ 12 0 0 3108 3250 3147 3147 
Fort Wayne, Indiana (A)............. 142 176 130 6047 5691 5925 5925 
Fort Worth, Texas (A)................ 4 0 0 2113 2438 2148 2148 
Fresno, California (A)................. 72 22 0 2610 2755 2334 2334 
Galveston, Texas (C)................... 0 0 0 653 993 1016 1016 
Grand Junction, Colorado (A)...... 196 140 118 5619 6300 5548 5548 
Grand Rapids, Michigan (C)........ 224 191 174 6428 5868 6535 6535 
Green Bay, Wisconsin (C)........... 380 287 322 8316 7316 7825 7825 
Greensboro, North Carolina (A)... 29 46 0 3470 3259 3529 3529 
Greenville, South Carolina (A)..... 7 17 0 2849 2618 3380 3380 
Harrisburg, Pennsylvania (A)...... 140 138 90 5114 4824 5375 5375 
Hartford, Connecticut (A)........... 236 193 202 5953 5393 6036 6036 
Hatteras; North Carolina (C)...... 22 17 0 1891 1891 2571 2571 
Havre, Montana (C)................... 371 202 369 9255 8571 8556 8700 
Helena, Montana (A)................. 506 318 402 8489 8830 7663 7894** 
Houston, Texas (C)........2.......2.... 0 0 0 852 1283 1157 1157 
Huron, South Dakota (A)............ 349 173 267 8564 7951 8004 8004 
Indianapolis, Indiana (A)............ 92 126 59 5276 5144 5298 5298 
Jackson, Mississippi (A).............. (a) 0 (a) (a) 1805 (a) (a) 
Kansas City, Missouri (A)........... 38 27 6 4733 4874 4956 4956 
Knoxville, Tennessee (A)............ 3 19 0 3128 3126 3670 3670 
La Crosse, Wisconsin (A)............ 246 184 183 8046 7377 7322 7322 
Lander, Wyoming (A)..........-..---. 586 347 428 7720 8345 7812 7947 





(a) Data not available. 


1Figures in this column are normal totals for a complete heating season, 
September to June, incl. 


gures in this table, with seven exceptions, based on local weather bureau 
reports. Exceptions are Utica and Lewiston, figures for which are furnished 
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through the courtesy of Coke Sales Department, Central New York Power 


Corp., 


tica, N. Y., and Norman E. Ross, Bursar, Bates College, Lewiston, 


fe., respectively; Anaconda, Bozeman, Butte, Deer Lodge and Livingston, 


X 
Mont., through the courtesy of the Montana Power Company. 
[Table concluded on page 1001 
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Just answer the question: 


WHAT’LL THEY DO NEXT WITH 


OWENS-CORNING 


FIBERGLAS 


Aerocor’ and Coated Duct Insu 


Probably you’ve already earned your hundred bucks—all you 
have to do now is tell us about it! Surely, someplace in your 
work you have made an interesting, new, unusual application 
of Fiberglas insulation. Well, say so—and the money is yours! 

These surprising materials have revolutionized insulating 
practice. They’re so adaptable that new applications and ap- 
plication methods come up daily. So—we want to pass the 
word along nationally. That’s the reason for this easy con- 
test. Send in your entry, get the easiest hundred bucks you 
ever earned ! 

Rules of the Contest 


Write us a letter describing a NEW OR UNUSUAL APPLICATION OR APPLICATION 
METHOD of Fiberglas* Aerocor or Coated Duct Insulation. A letter stands to win 
$50 OR $100 IF ACCOMPANIED BY A SNAPSHOT OF THE JOB. Literary style or 
quality of photo are not considered in judging. EACH ACCEPTED ENTRY receives 
$50, or $100 if accompanied by a snapshot. Judges’ decisions are final. Judges are: 
A recognized Heating and Ventilating Engineer, an Editor of this magazine, an 
Owens-Corning Fiberglas Corporation Technical Man. All entries become the property 
of this company. To qualify, an entry must be at the Owens-Corning Fiberglas 
Corporation office not later than MIDNIGHT, OCTOBER 30, 1950. 

Want an extra hundred dollars? Chances are you already have a likely applica- 
tion! LET’S GO! 


OWENS -CORNING FIBERGLAS CORPORATION 
Dept. 41-G, Toledo 1, Ohio 


Fiberglas is in your life... for GOOD! 


*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning 
Fiberglas Corp. for a variety of products made of or with fibers of 
glass. Aerocor is a trade-mark of Owens-Corning Fiberglas Corp. 
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Degree-Days for May, 1950 (Concluded) 


(A) Airport readings; (C) City office readings; (0) Readings at a point on outskirts of city. 
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City May Cumulative, September 1 to May 31 _—_ 
1950 | 1949 | Normal | 1949-50 | 1948-49 | Normal | Normal 
Lansing, Michigan (A)................ 229 288 229 6840 6386 7048 7048 
Lewiston, Maine (O)................... (a) 262 344 (a) 6433 7662 7707 
Lincoln, Nebraska (C)................ 153 94 99 6012 6287 5999 5999 
Little Rock, Arkansas (A)........... 18 2 0 2711 2847 2811 2811 
Livingston, Montana (C)............. 486 295 405 7227 7387 7043 7245** 
Los Angeles, California (C)......... 98 76 90 1470 1860 1504 1504 
Louisville, Kentucky (A)............. 59 46 0 4020 3938 4180 4180 
Lynchburg, Virginia (A).............. 71 75 0 3834 3673 3980 3980 
Macon, Georgia (A)............------- 2 l 0 1788 1770 2201 2201 
Madison, Wisconsin (C).............. 228 233 236 7284 6902 7429 7429 
Marquette, Michigan (C)............ 505 480 496 8525 7669 8464 8693* 
Memphis, Tennessee (A)............. 4 10 0 2838 2818 2950 2950 
Meridian, Mississippi (C)............ 0 0 0 1877 1822 2160 2160 
Milwaukee, Wisconsin (A).......... 349 291 350 7091 6647 7206 7245 
Minneapolis, Minnesota (A)........ 287 158 236 8348 7607 7850 7850 
Montgomery, Alabama (C)......... 0 0 0 1544 1509 1884 1884 
Nantucket, Massachusetts (A).... 443 376 384 5631 5309 5834 5957 
Nashville, Tennessee (A)..........-- 8 19 0 3310 3229 3507 3507 
New Haven, Connecticut (A)...... 309 224 223 5696 5155 5895 5895 
New Orleans, Louisiana (C)........ 0 0 0 775 900 1024 1024 
New York, N. Y. (C)...............-... 204 14] 171 4643 424] 5244 5274*** 
Nome, Alaskat (A)..........-...---..- (a) 1615 1443 (a) 12496 12085 14580** 
Norfolk, Virginia (C).................- 62 49 0 2736 2560 3350 3350 
North Head, Washington (C)...... 491 368 422 4960 5009 4693 5452** 
North Platte, Nebraska (A)......... 291 154 199 6636 6773 6366 6366 
Oakland, California (A).............. 236 192 205 3018 3283 2870 3143** 
Oklahoma City, Oklahoma (C).... 42 2 0 3319 3693 3613 3613 
Omaha, Nebraska (A)................. 142 157 84 6288 6434 6131 6131 
Oswego, New York (C)................ 301 282 357 6608 6063 7025 7088 
Parkersburg, W. Virginia (C)...... 80 99 53 4429 4285 4775 4775 
Peoria, IIlinois (A)...................... 97 107 12] 5913 5728 6109 6109 
Philadelphia, Pennsylvania (C).... 148 96 115 4348 3968 4720 4737*** 
Phoenix, Arizona (C).................. 5 0 0 1124 1818 1405 1405 
Pittsburgh, Pennsylvania (C)....... 98 116 78 4818 4504 5235 5235 
Pocatello, Idaho (A)..............-.... 398 227 332 6875 7370 6595 6655 
Portland, Maine (A)................-.. 371 358 666 7359 6654 7137 7218 
Portland, Oregon (C)...............--- 259 147 245 4551 4524 4379 4469 
Providence, Rhode Island (C)...... 252 186 251 5444 4788 6015 6015 
Pueblo, Colorado (A)..........-------- 217 151] 186 5041 5806 5514 5514 
Raleigh, North Carolina (C)........ 28 27 0 2747 2606 3234 3234 
Rapid City, South Dakota (A)...... 449 254 344 7831 7593 7088 7118 
Reading, Pennsylvania (C).......... (a) 125 96 (a) 4450 5389 5389 
Red Bluff, California (A)............. 80 43 (a) 2820 3015 (a) (a) 
Reno, Nevada (A) 338 323 366 5790 6627 5802 5892 
Richmond, Virginia (C)............... 66 55 0 3313 3148 3695 3695 
Rochester, New York (A)............ 253 238 260 6599 6011 6732 6732 
Roseburg, Oregon (C)................. (a) 167 267 (a) 4486 4314 4428 
Roswell, New Mexico (A)............ 20 5 0 3123 3858 3484 3484 
Sacramento, California (C)......... 95 69 53 2603 2976 2653 2653 
St. Joseph, Missouri (A).............. 61 44 16 5371 5483 5161 5161 
St. Louis, Missouri (C)................. 4] 24 0 4258 4311 4585 4585 
Salt Lake City, Utah (A)............. 334 177 236 5831 6659 5555 5555 
San Antonio, Texas (A)............- 0 0 0 1152 1626 1202 1202 
San Diego, California (A)............ 111 74 115 1552 1900 1639 1645 
Sandusky, Ohio (C) 174 155 183 5490 5273 6208 6208 
San Francisco, California (C)....... 316 269 264 2790 3055 2681 3264** 
Sault Ste. Marie, Michigan (A)..... 507 464 502 9183 8205 8950 9285** 
Savannah, Georgia (A)........-.----- 0 2 0 1333 1099 1490 1490 
Scranton, Pennsylvania (C)......... 181 201 171 5787 5388 6129 6129 
Seattle, Washington (C).............. 332 187 316 4796 4785 4695 4934** 
Sheridan, Wyoming (A).......-.----- 496 279 403 7987 7861 7888 8008 
Shreveport, Louisana (A)............ 0 0 0 1807 2029 1938 1938 
Sioux City, lowa (A)................--- 231 113 164 7276 7234 6898 6898 
Spokane, Washington (A).......... 390 229 285 7302 7409 6274 6355 
Springfield, Ilinois (C)................ 75 50 56 5026 4926 5373 5373 
Springfield, Missouri (A)............. 66 35 12 4438 4488 4428 4428 
Syracuse, New York (A).............. 228 243 267 6553 5996 6881 6893 
Tacoma, Washington (C)............ 372 225 332 5123 5120 4883 5181** 
Terre Haute, Indiana (A)............ 65 101 0 5089 4944 4872 4872 
Toledo, Ohio (A) 194 193 180 6114 5727 6077 6077 
Topeka, Kansas (C).................... 57 21 34 4875 5013 4969 4969 
Trenton, New Jersey (C)............. 176 142 81 4833 4379 4933 4933 
Utica, New York (O)................... 252 186 253 6841 5645 6796 6796: 
Valentine, Nebraska (C)............. 366 170 273 7563 7387 7039 7039 
Walla Walla, Washington (C)..... 206 106 171 5420 5478 4808 4808 
Washington, D. C. (C)................ 78 71 25 3808 3640 4626 4626 
Wichita, Kansas (A)................... 74 30 0 4509 4868 4673 4673 
Williston, North Dakota (C)........ 443 244 362 10119 9091 9269 9323 
Winnemucca, Nevada (C).......... 386 256 324 6317 6888 6274 6427** 
Yakima, Washington (A)............ 259 142 186 6457 6489 5599 5599 
*Includes August 1Figures in this column are normal totals for a complete heating 


(9) Data not available. 
tNome data are for April. 
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**Includes July and A 


ugust. 
***New 48-year normal covering 1898 to 1946. 
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He's on your staff 
but not your payroll 





It was a tough heating problem. Some con- 
tractors even ducked it. But one called on a 
proved source of engineering aid. And the 
Bryant distributor brought in the answer that 
landed the contract. 














Yes, Bryant distributors welcome such op- 
portunities. Complete and thorough factory 
engineering assistance is at their call. Thus, 
thinking of the industry’s largest staff of gas 
heating engineers becomes a plusvalue for you. 


> 














Other plus factors of the Bryant program 
are the opportunity of getting most everything 
in gas heating equipment from a single source 

. . a near-by distributor with adequate ware- 
house stock . . . products built of the best ma- 
terials, engineered to stand up under the hard 
service they must meet in today’s commercial 
and industrial installations. 
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Perhaps there’s a current project with which 
the Bryant distributor can help you. Remember 
. - he’s on your staff but not your payroll! 


apg Sonn een ' 
-. ond water boy, too! | 
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The most complete line of gas heating equipment in the nation 
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° Bryant Heater, Dept. 145, : 
$ 17825 St. Clair, Cleveland, Obio ° i 
: ( ) Send me the new booklet that tells : 
¢ the Bryant story. ( ) Have your dis- yi : 
< tributor call on me. e 
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(Concluded from page 85) 


but also the discussions that followed. Also included, 
is a summation of the conference by Dr. A. J. Lanza, 
Chairman, Institute of Industrial Medicine, New York 
University. Proceedings contain 137 pages. Lead 
Industries Association, 420 Lexington Ave., New York 
17, N. Y. Price, $1. 


MOISTURE PROBLEMS IN HoMES—W. T. Miller, pro- 
fessor of mechanical engineering, and Frederick B. 
Morse, instructor in mechanical engineering, both at 
Purdue University, are the authors of a new bulletin 
on moisture problems in homes. This bulletin dis- 
cusses the source of moisture in homes, the damage and 
annoyance that excessive moisture can cause and the 
methods that have been successful in solving many 
moisture problems. This publication, listed as Exten- 
sion Series No. 70, and containing 47 pages and many 
illustrations, may be obtained by writing to the Engi- 
neering Extension Department, Purdue University, 
Lafayette, Indiana. 


COMPUTATION OF HEAT REQUIREMENTS—A booklet 
has been issued by The Institution of Heating and 
Ventilating Engineers (England) to cover recom- 
mendations for the computation of heat requirements 
for buildings. This is an extract from the Guide to 
Current Practice as issued by the Institution to its 
members. The 1950 edition contains additional infor- 
mation on thermal conductivity of materials. Revi- 
sions have been made to bring the text up to date. 
For a copy, write to the Institution of Heating and 
Ventilating Engineers, 75 Eaton Place, London, S.W. 
1, England. Price, 3s. 


WarRM AIR PERIMETER HEATING—Booklet No. 4 has 
been issued by the National Warm Air Heating and 
Air Conditioning Association to present information 
on warm air perimeter heating as an effective method 
for heating the single storehouse built on a concrete 
floor without a basement. Material in the text was 
obtained as the result of an intensive field study of 
installation practices of many contractors. It is de- 
signed to aid the heating contractor in designing and 
installing such a system. National Warm Air Heating 
and Air Conditioning Association, 145 Public Square, 
Cleveland 14, Ohio. Price, 60 cents. 


MEETING ON INDUSTRIAL WASTES—The Transactions 
of the Conference on Industrial Wastes and the 14th 
annual meeting of the Industrial Hygiene Foundation 
of America are now available as Transaction Bulletin 
No. 13. This bulletin contains the papers that were 
presented at this conference which cover such widely 
diversive subjects as management views of air pollu- 
tion, the chemistry of smog, public relations aspects, 
meteorological aspects, gases and dust dispersion, dis- 
cussion of meteorological aspects, determining magni- 
tude of pollution, a physician’s point of view, social 
and economic aspects, control of water-borne wastes, 
discussion of water-borne wastes. Industrial Hygiene 
Foundation, Mellon Institute, 4400 Fifth Ave., Pitts- 
burgh 13, Pa. Price, $2. 
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ALUMINUM 


SOLVES MANY TOUGH 
PIPING PROBLEMS 


In recent years, aluminum and aluminum 
alloys have grown rapidly in importance as 
piping materials in many industries, includ- 
ing manufacturers of chemicals, foods, soaps 
and cosmetics, petroleums, textiles, explo- 
sives, rubber, paints and varnishes. 

There are many reasons for this. Alumi- 
num offers high strength, light weight, 
passivity when in contact with vafious corro- 
dents, resistance to corrosion, absence of 
sparking characteristics, and low cost in com- 
parison with other metals that have the same 
inherent qualities. 

For example, in chemical plants, alumi- 
num offers great resistance to corrosion, and 
it is passive to a large number of corrosive 
fluids where other metals tend to catalyze. 
Its corrosion products do not cause discolora- 
tion. This is important where maintenance 
of product color is of primary importance. 

In food plants, aluminum resists the cor- 
rosive action of most food products such as 
acetic and nitric acids, oils, milk, beer, and 
fruit juices. It protects against color contami- 
nation and helps prevent rancidity. 

In the petroleum industry, aluminum 
piping resists the corrosive action of hydrogen 
sulfide, sour crude oils, mineral oils and 
liquid fuels. 

Aluminum piping materials are available 
in a variety of alloys including 2S, 3S, 61S, 
63S, and Alclad 3S. Each is particularly 
suited for certain applications. And, since 
the physical properties vary with each alloy 
used, individual applications should be 
analyzed carefully to determine the correct 
alloy needed for the job. 

So that every user can realize the advantages 
of all-aluminum piping systems, and also 
have the benefits of greater strength, greater 
safety and permanently leakproof joints 
afforded by welded construction, TUBE- 
TURN Welding Fittings and Flanges can 
be provided in all the alloys listed above. It’s 
the most complete line available to industry. 


TUBE-TURN 
Welding Fittings 
and Flanges of 
wrought aluminum 
and aluminum 
alloys are available 
in many types and 
sizes, and in stand- 
ard and extra heavy 
weights. They are 
now widely used 
in many industries. 


FREE BOOKLET 


Write today for your free 
copy of the booklet ‘“TUBE- 
* TURN Aluminum Welding 
Fittings and Flanges.’ It 
contains information on every 
item in the line, as well as 
valuable data about the 
welding of aluminum piping. 
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“Be Sure You See The Double tt” 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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TUBE TURNS, INC., LOUISVILLE 1, K EN TU CK Y opisrassurors in att princirat cities 


DISTRICT OFFICES: NEW YORK ¢ PHILADELPHIA ¢ PITTSBURGH « CHICAGO « HOUSTON « TULSA « SAN FRANCISCO « LOS ANGELES 
In Canada... Tube Turns of Canada Limited, Chatham, Ontario 








AIRTHERM 


CONVECTORS 








Type F 
Free Standing 


{ Type S, 
Sloping Top 


pe Type W, 





Regular 
Front Wall 
Hung 


Type FR, 


Flush Recessed 





Attractiveness and outstanding performance 
have resulted in an increasing preference for 
Airtherm Convectors. Available in a complete 
range of sizes and types. 


For complete customer satisfaction, try Airtherm 
on your next job. 


Write for Bulletin 702. 


AIRTHERM 
MANUFACTURING COMPANY 





722 SOUTH SPRING AVE. - ST. LOUIS 10, MO. 
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WHAT READERS SAY 


Fuel Oil Preheating 


EDITOR, HEATING AND VENTILATING: 

In your April, 1950, issue there appears a section 
entitled “Experience is My Classroom,” by T. W. 
Reyrolds wherein Mr. Reynolds discusses fuel oil pre- 
heating and the action of the Board of Standards and 
Appeals of the City of New York. I do not know the 
background for the Board’s action in prohibiting the 
use of fuel preheaters which might contaminate boiler 
feedwater with fuel oil, but from what Mr. Reynolds 
has written I suspect he may not:fully realize the 
nature of the danger involved and, judging by the last 
paragraph of the article, the New York Fire Depart- 
ment may also misunderstand the Board’s action. 

Mr. Reynolds states in commenting on the Board’s 
action ‘All this is fine, but since oil cannot ignite 
without atomization, one wonders what it is all about” 
and further in the article “The Fire Department has 
also been very much concerned about such matters, yet 
willing to go along if the dealers will guarantee oil 
with a safer flash point.” I am inclined to disagree 
with Mr. Reynolds that oil cannot ignite without atom- 
ization. Fuel oil can ignite if any of its hydrocarbon 
constituents vaporize in sufficient quantity and the 
temperature of the vapor reaches the ignition point. 
This is a minor point, however, insofar as this danger 
from contaminated condensate is not in the threat of 
fire but danger of the boiler exploding. The real dan- 
ger is that the oil might enter the boiler where it is 
liable to deposit on the heating surface and cause bag- 
ging or rupture. 

The action of the Board of Standards and Appeals 
has substantial basis as borne out by the fact that the 
American Society of Mechanical Engineers in its Boiler 
Construction Code indicates in no uncertain terms that 
the presence of oil in boiler feed constitutes a hazard. 
For information of your readers I quote several sec- 
tions, as follows: 

“C-228—Greatest care should be used to prevent the 
entrance of oil, especially that containing animal or 
vegetable fats, into a boiler as it is liable to collect in 
clots on the heating surfaces, causing bagging or 
rupture. 

“C-229—Where there is a possibility of oil entering 
the feedwater through the use of condensed steam, 
provision in the way of suitable filters or chemical 
treatments should be made for its removal. Additional 
precautions should be taken in this removal through 
the location of suitable separators, traps, and drips on 
the exhaust-steam lines. 

“C-230—Discharge from heaters or heater coils for 
fuel-oil installations shall be wasted or diverted to 
other uses unless positive means are employed to safe- 
guard the boiler against entrained oil. 

““C-1—Test the steam coils in the heater for oil leak- 
age by keeping the maximum allowable head of oil on 
the heater, with the steam pressure shut off. Hold this 
head of oil on the heater in excess of 15 minutes. Next, 
unseat the steam valve on the coil with the drip valve 
wide open. Collect the condensate from the drip and 
examine for oil. 
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PRT OLS 
Binks Type E : 
Induced Draft 


Cooling Tower 
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THERE’S A BINKS SPRAY NOZZLE 
FOR EVERY SPRAY JOB 









“es 


. for use with “packaged” water-cooled 





air conditioning and refrigeration systems 


@ All galvanized steel 


A new type of water distribution system eliminates 

the use of spray nozzles in Binks Type E blower-type 
cooling towers. Distinguished by extremely quiet operation 
and high efficiency, these towers are ideal for use with 
“packaged, water-cooled air conditioning and 
refrigeration condensing units, such as are installed 

in small businesses and residences. Installations 

may be either outdoors or indoors. 









construction Write today for 
Capacities up to 36 tons Binks Bulletin No. 42 
Attractively priced which includes 
Easily installed complete data on 
No internal piping all 30 Type E 


Low pumping head cooling towers. 
Shipped assembled 
Low operating cost 


MANUFACTURING COMPANY 


REPRESENTATIVES IN ALL PRINCIPAL CITIES @ 3120-38 CARROLL AVENUE, CHICAGO, ILL. 
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More Heat — Less Space — with STEDCO ICR Radiator 


=mai?4i@°4%4 Compare—and you'll specify Stedco! 

te SP The Stedco ICR Heating Radiator is 

44 @£%5: an extended-surface heating element 
of different design from ordinary 
radiators, gives MORE heat in MIN- 
IMUM space. Proved by many instal- 
lations in Hospitals, Churches, Schools, 
Offices, Restaurants, Hotels, Homes. 
With the addition of the New Stedco 
Compact Cabinet (left) you get even 
more radiation per lineal foot. Other 
cabinets available. Provides convec- 
tion for Hot Water or Steam. Re- 
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of EDR per hr. 





The compact Stedeco Convection Element is made of 
144” IPS seamless tubing with 22 gauge fins of Steel 
or Aluminum. ONE LINEAL FOOT of Stedco radiation 
gives: With Steel fins, 1676 Btu or 7 sq. ft. of EDR 
per hr. With Aluminum fins, 1930 Btu or 8 sq. ft. 


Dealerships still open in some good territories. Write today! 


quires no recessing, ideal for new con- 
struction or remodeling. Maximum air 
circulation. No smudging of walls or 
furnishings. See data below. 


© WRITE FOR FREE BULLETIN HV-7 


STEDCO PRODUCTS 
KINGSTON, PA. 
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New Method Gives Precise 
Control in Air Conditioning 
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NIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


@ The “Niagara Controlled Humidity Method” gives complete 
control of temperature and relative humidity, holding constant 
conditions or varying them at the will of the user. Especially, it 
provides dry air at normal atmospheric temperatures with little 
or no refrigeration required. 


The air is filtered and then enters a chamber where it is de- 
humidified in passing thru a spray of “Hygrol” Liquid (a hygienic 
hygroscopic chemical that absorbs the air-borne moisture and 
contains no salts or solids to precipitate). In the same chamber 
are located cooling coils which remove the latent heat of evapora- 
tion and also sensible heat as required. 


The absorbent liquid spray falls into a tank at the base, where 
it is piped to a concentrator, removing moisture taken from the 
air. The re-concentrated liquid returns to the system. This proc- 
ess is continuous, and the apparatus operates at full capacity at 
all times. 


This equipment is manufactured in a range of sizes providing 
from 1000 to 20,000 CFM of conditioned air from a single unit. 


Installations have been 
made in food and chemi- 
cal process industries, in 
packaging hygroscopic 
products, for preventing 
condensation of moisture 
on metals and other prod- 
ucts in storage, in air con- 
ditioning for laboratory 
control and for human 


comfort. 
@ 


For further information, 
write Niagara Blower Co., 
Dept. HV, 405 Lexington 
Ave., New York 17, N. Y. 














“C-206—Where low soda alkalinities cause a boiler 
to be constantly sensitive to priming or foaming, it is 
recommended that oils contained in the exhaust steam 
in use for heating the feedwater be first removed to 
the maximum extent by mechanical means rather than 
by attempting to control the priming and foaming 
through increasing the blowdowns. 

“C-220—Whcere open heaters are used, they should 
be well vented to the atmosphere for carrying off cor- 
rosive gases. A separator should be provided for re- 
moving any oils that may exist in the exhaust steam 
for heating the water. An overflow for removing ac- 
cumulations of impurities from the top surface of the 
water within the heater, and blowdown connections of 
ample size should be provided for discharging solid 
materials that may settle from the water.” 

In closing, I suggest as an ad interim solution to 
the problem, until heaters of an approved type are 
available, the use of thermostatically controlled elec- 
tric heaters. 


Marcus R. Durlach, Jr. 
Consulting Mechanical Engineer, 
Columbia 1, S. C. 


Mr. Durlach has added some interesting thoughts to 
this disccussion. My comments follow: 

Does anyone know for a fact any boiler wherein 
fuel oil has ignited or bags or explosions have oc- 
curred from leakage of fuel oil heaters, and should 
they know of one or two cases, is city- or country- 
wide protection justified ? 

The tendency in this regulated age is to borrow 
trouble, to over insure if one thing in a million gives 
trouble. It is, of course, safer not to build at all, 
but we must take that chance. Most of us know of the 
story back of some rules and regulations which can- 
not be fully told. 

The ASME code deals with the presence of oil, not 
the possibility of oil leakage from fuel oil heaters. 
Electric heaters may or may not meet some conditions, 
but we do know that the old ways were economical and 
satisfactory. With boiler water maintained for do- 
mestic hot water supply, there is no need of other 
means of heating oil. 

We in New York know that the situation has made 
a long and costly delay and a severe headache. Over 
regulations are over multiple and plague to many 
engineers. One could cite many cases where compliance 
produces hazards which would otherwise not exist. So 
as time has passed, I am no longer impressed with 
some regulations, just because they are regulations, 
nor do I hesitate to speak lightly of them in an effort 
to disparage such things. The choser we get to earth 
as time passes, the more we get down to earth, so to 
speak. 


T. W. Reynolds. 


Architect-Engineer Relations 


Editor, HEATING AND VENTILATING 
I have read, with considerable interest, the article 
on architect-engineer relations written by Harry W. 
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Heret Why 


» You'll Want to 
aft Specify 


Pritchard “SRF” Tower! 


Pritchard Series “SRF’’ Cooling Towers are especially de- 
signed for air conditioning and refrigeration installations requir- 
ing 3 to 24 tons capacity. California Redwood construction and Write for FREE 
steel pipe distribution system combine to assure long life and - 
trouble-free performance. Materials are prefabricated before ship- Bulletin No. 
ment . .. All bolts, nuts, washers and nails are furnished. Full 5 9 0s! 
instructions included for quick field assembly. ove 








For lowest initial cost, longest life, greatest efficiency, specify and 
install the Pritchard “SRF” Tower! Your inquiry invited. 


> _. 
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EQUIPMENT DIVISION 


iePritchard so. 








QUALITY Dept. No. 57 908 Grand Ave., Kansas City 6, Mo. 
Specialized Process 
. EQUIPMENT District Offices: Chicago * Houston ¢ New York ¢ Pittsburgh © Tulsa © St. Louis 






Representatives in Principal Cities from Coast to Coast 





HIGH EFFICIENCY 


ROOF FAN Serving THE REFRIGERATION 


INDUSTRY Since 1919 


ALLE 





PRODUCTS 


Specify Acme 








POWER EE 
CONSUMPTION For Top Performance 
VERY LOW! 
Exhausts large FREON SHELL AND TUBE CONDENSERS 
volume of air with 
comparatively small DRY-EX WATER CHILLERS 
cous HI-PEAK WATER COOLERS 
i FREON SHELL AND COIL CONDENSERS 
Designed for flat roof or level curb instal- To Inspect or service, 
lations. Replaces old-style penthouse with Soe aus ae onan HEAT EXCHANGERS OIL SEPARATORS 
louvers—lower initial cost, lower over-all (see below). Or re- 
height (less affected by high winds). Ex- cane nena a om INDUCED DRAFT COOLING TOWERS* 
hausted air is thrown downward at opposite pletely. 


EVAPORATIVE CONDENSERS 
LIQUID RECEIVERS 
BLO-COLD INDUSTRIAL UNIT COOLERS 
PIPE AND FIN COILS AMMONIA CONDENSERS 


*A new Acme product with out- Write for free 
standing features. Write for catalog on any of 
Catalog No. 40. the above items 


ACME INDUSTRIES Inc. 


JACKSON +«- MICHIGAN Inprincipaicities 


ends of hood. Counterbalanced dampers, 
held open by air stream, close by gravity 
when fan stops. To install, merely cut 
opening in roof, flash fan to roofing 
material, connect electrically. Rugged, 
weatherproof. Availab‘e in wide range of 
capacities (750 to 45,000 cfm), many 
sizes, and in Standard, Direct Drive and 
Remote Drive types. Write for catalog on 
complete line of roof ventilators. 


Representatives in most principal cities 


ALLEN VENTILATOR DIV. 


PRODUCTION PLANNING (CO. 
ROCHESTER, MICHIGAN 
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Terry and published in the June, 1950, issue of 
HEATING AND VENTILATING. Please permit me to make 
a few comments. 

My background includes 31 years in a consulting 
engineer’s office or on my own; for several years head 
of a branch office with 30 engineers and draftsmen 
working on heating, ventilating, plumbing and wiring 
plans for educational buildings. 

That some architects get indifferent service from 
their engineers is partly their fault. Some architects, 
when making their preliminary sketches, seem to have 
no conception of space requirements for mechanical 
equipment, or, if they do, they ignore these require- 
ments. 

I agree that specifications, as written by some en- 
gineers, might be condensed. However, it should be 
kept in mind that each special clause has been oc- 
casioned by trouble with a contractor on some par- 
ticular job. Then too, much descriptive matter seemed 
necessary in the past for municipal, state and federal 
work where trade names were prohibited. 

The plan of showing engineering work on the archi- 


These EXTRA Airsan Features tectural drawings was tried years ago. It works on 


small jobs or on those not too complicated, but I doubt 





M ExtRA Filt 7 if any architect can include all dimensions and his own 
ean Wataaly| notes on drawings, then superimpose piping, risers, 
ee g radiators, ducts, conduit, outlets, switches, and soil 
saatatlile risers, with necessary notes, on the same set of draw- 

y ings and keep the whole thing legible for a year or 





more during construction. This is especially true since 
it is implied in the article that the engineer must 
scheme out risers, ducts, etc., in such a way that they 
will not interefere with each other or with framing, 
partitions and other architectural or structural details. 

FULL BRONZE ‘ - 

WELDED CORNERS The architect who is quoted “I have never found— 
0000000000 000eeee etc.” is giving himself a rap on this one. Just what 
does he mean by “fits my design”? Doesn’t he expect 
to enclose piping and ducts within his structure and 
isn’t he obligated to see that such spaces are provided 
and that his designs fit the mechanical installation 

































Pa. GALVANIZED 
ts STEEL FRAMES 
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DRAIN SLOTS FOR EXPANDED essential to the proper functioning of the building 
t = QUICKER, EASIER CLEANING METAL FACE PLATE upon completion? Presumably he is a nationally known, 
Media of Airsan Air Filters is viscous type, permanent architect. I have known several such who were darn 
and cleanable. Constructed of multiple layers of galvan- good chiselers when it came to paying their engineers. 


ized wire mesh, media is designed to give maximum 
efficiency plus large dust holding capacity at low resist- 
ance. Expanded metal face plate acts as lint arrestor — 


As in everything else, you get what you pay for. But 
I do resent any such statement as that quoted because 


distributes air evenly over entire filtering area, and aids that was one thing my firm prided themselves on and 
in easier cleaning and servicing. I’ve made engineering layouts running into the mil- 
Available in standard 1” and 2” thickness, or for in- lions without any such criticism. Of course, it takes 
dustrial and special applications in 2” to 4” thickness. time to do all the necessary checking and time is 


| Holding frames for all type filters for V type or 
straight banks. 
SEND FOR 
THESE BULLETINS 
SE 


v 
FORMERLY 
AIRCOR 


money. 

To quote again, “That facilities will fit the space 
alloted.” Unless an engineer is one who deliberately 
loads up his job he is going to be as conservative as 
possible in providing mechanical equipment. But what 
| happens when the architect won’t or can’t visualize 
dm the space needed? This one should be, “That the space 


4 +4 e lloted fit the facilities.” 
Air Filter Corporation ; alii io cae will not exceed the budget.” 








108-H North Water St., Milwaukee 2, Wis. What nie has the “cae if the owner or one 
GunddbadGeseonentation made the budget without consulting the engineer ? 
DOUGLAS ENGINEERING CO., LTD. MONTREAL I recall one job where we made a second rate ventilat- 





A Few Distributorships Available. Write for Details | ing layout for a rather ornate building, cutting the 
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costs at the owner’s and architect’s request. After 
most of the ventilating system was in place more 
money was found for decorative exterior work. Several 
years afterwards we were asked why we made such a 
poor layout! 
So much for my gripes. More power to Mr. Terry. 
T.G.L. 





Setting. Personal 


org Herman Pietsch (Warm Air Heat- 
ing and Ventilating for School 
Buildings, page 50) received his 
B.S. in Civil Engineering from 
Geneva College in 1934. He took 
special courses in thermodynamics, 
heat transfer, heating and ventilat- 
ing and power plant engineering at 
Carnegie Institute of Technology 
and the University of Pittsburgh. 

Since leaving school, he has been 
active in the Heating Department 
of Dravo Corp. Mr. Pietsch is one 
of the men most responsible for 
the design of the company’s Counterflo heater. As chief 
engineer of the heating department, he supervises the en- 
gineering for industrial and commercial heating installa- 
tions all over the world. During World War II he was 
heating consultant for many large government structures, 
including airplane hangars at Willow Run and Birming- 
ham Modification Center. 

He is a member of the ASME and the ASHVE, and a 
member of the ASHVE Code Committee on Rating and 
Testing Heavy Duty Furnaces and Unit Heaters. 





H. Pietsch 


A. Everett Pitcher (co-author, Heat Transfer in Finned 
Tubes, page 75) is Professor of Mathematics at Lehigh 
University. Dr. Pitcher received his bachelor’s degree at 
Western Reserve University and his Ph.D. in mathematics 
at Harvard where he was also an instructor. During World 
War II he worked on exterior and terminal ballistics at 
the Army’s Ballistics Research Laboratory. He is a mem- 
ber of the American Mathematical Scciety and Mathemati- 
cal Association of America. 


Darrel E. Mack (co-author, Heat Transfer in Finned 
Tubes, page 75) is Professor of Chemical Engineering at 
Lehigh University. Professor Mack received B.S. and Ph.D. 
degrees at Purdue University and taught Navy V12 students 
at the University of Virginia during the war. He was active 
in the chemical industry in Niagara Falls, N. Y., for five 
years. The article is a result of work on fin-tube research 
for the David E. Kennedy Corp. of Brooklyn, N. Y. Dr. 
Mack is a member of the American Institute of Chemical 
Engineers and Pennsylvania Society of Professional Engi- 
neers. 





~~ Since the Last Issue 


Davidson Fan Co., Newton, Mass., announces appoint- 
ment of C. H. Bevington Co., 330 South Wells Street, 
Chicago, as its representatives in the Chicago territory for 
roof type ventilators. 


Viking Air Conditioning Corp., Cleveland, has announced 
that John S. Baker was recently appointed assistant chief 
engineer. 
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First Ventilator with 
Certified Capacity Ratings! 
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HORIZONTAL 
Breidert ai 
Air-X-Hauster 


Breidert 


Air-X-Hausters 


PATENT NO. 2269428 


The Revolutionary Improvement in 
Roof Ventilators and Chimney Tops 


Only the Breidert Air-X-Hauster offers certified capacity ratings based 
on tests* made with wind blowing in all directions as shown above. 
Onlv such tests can guarantee the capacities a 
ventilator will deliver under actual operating con- 
ditions! No matter which way the wind blows, 
barring interior negative pressures, the Breidert 
provides safe, sure ventilation. 


For Chimney Tops . . . the Breidert Air-X- 
Hauster stops down-draft, exhausts smoke and 
fumes, completely overcomes sluggishness caused 
by down-draft. Thousands of Breiderts are in use 
all over the country. 


For Vent Flues . . . the Breidert succeeds when 
conventional ventilators fail because it completely 
eliminates back-draft where no interior negative 
pressure exists. Positive flue action is assured 
regardless of wind direction. The Breidert is more 
compact and neat in appearance. 


For Roof Ventilating . . | the Breidert is un- 
surpassed in efficiency, economy and appearance 
for use on residence, commercial and industrial buildings of all types. 
Stationary . . . no moving parts . . . nothing to jam or get out of order. 


Send for FREE 


ENGINEERING DATA BOOK ... 

use the coupon for complete infor- 
mation on the Breidert Air-X-Hauster, 
including certified capacity ratings. 


* By Smith, Emery & Co. of San 
Francisco, Pacific Coast Branch of the 
Pittsburgh Testing Laboratory. 


THE G. C. BREIDERT CO. 


3129 San Fernando Road 
Los Angeles 65, California 
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g The G. C. BREIDERT CO., Dept. V a 
: 3129 San Fernando Road, Los Angeles 65, California 7 
; Please send Engineering Data Book. No charge or obligation. . 
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perenne 
Nicholson Steam Traps Feature | 


MAXIMUM AIR VENTING 


for Faster Steam Transfer 


aes evidence of the venting effectiveness of 
Nicholson steam traps is their wide recommendation for 
eliminating non-condensible gases, as well as condensate 
in such equipment as 
jacketed kettles. 
Other Nicholson fea- 
tures: operate on 
lowest temperature 
differential; 2 to 6 
times average drain- 
age capacity. 


5 Types for Every 
Plant Application 





Process, heat, power. 
Size 4%” to 2”; pres- 
sures to 225 Ibs. 





BULLETIN 450 
or see Sweet's 





S$ Type AHV 


TypeAU & 
199 OREGON STREET 


W.H. NICHOLSON & CO. wikes-sarre, pa. 


Sales and Engineering Offices in All Principal Cities 


TnressseeeEE EERE 


MERCOID 





Gre yame thot s vrbohzes ol thot 1s 


“> o// burner controls 





IT HAS WHAT YOU NEED IN A THERMOSTAT 
It maintains a home in idea! comfort at any desired temperature. 
It operates on a variation of 1° above or below the point set. 
It is a corrosion-proof mercury switch contact equipped control. 
It performs perfectly for years without any servicing attention. 
It is a masterpiece in mechan.cal precision, des. gn and appearance 


THE MERCOID CORPORATION, 4213 WEST BELMONT AVE., CHICAGO 41, ILLINOIS 
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J. P. Keller, formerly superintendent of all generator and 
turbine bucket manufacturing for the Turbine Divisions 
of General Electric’s Apparatus Department, has been re- 
cently appointed as assistant to the manager, Industrial 
Divisions. Named to replace Mr. Keller was L. E. Newman, 
previously assistant manager of the G-E Lynn, Mass., 
Turbine and Gear Sales Division. 


Appointment of Herman J. Schorle 
as chief engineer of United States 
Air Conditioning Corp. has been an- 
nounced. Mr. Schorle is a graduate 
of Massachusetts Institute of Tech- 
nology with over thirty years’ ex- 
perience in engineering and manage- 
ment. He began his career with 
Gilman Mfg. Co. of Boston and 
remained with that firm until its 
absorption by the Worthington Pump 
& Machinery Corp. Later, Mr. 
Schorle was promoted to executive engineer and works 
manager of Worthington Pump. In his new capacity, Mr. 
Schorle will have charge of all phases of design and product 
engineering of air conditioning equipment, including refrig- 
eration units, blowers, coils, unit heaters, etc. 





H. J. Schorle 


Minneapolis-Honeywell Regulator Co. is expanding its 
production and promotion activities into the field of central 
power station instrumentation. Charles W. Bowden, of 
Honeywell’s Brown division, has been named central sta- 
tions industry manager. More than a dozen new products 
have been designed for central power station applications. 
They include instruments and pyrometer accessories for 
steam plants and electric distribution. A nationwide pro- 
motion of the new products will fo!low private showings. 


Capt. Howard Thomas Orville, prominent Navy aerolo- 
gist and one of the nation’s foremost weather authorities, 
is retiring voluntarily after 29 years’ service to became 
director of engineering for the Friez Instrument division 
of Bendix Aviation Corp., Baltimore, Md. 


Jim C. Chase has been named manager of the recently 
expanded DriCooler sales department of The Marley Co., 
Inc. He has been located at the general offices in Kansas 
City, Kansas, since joining the company late in 1948. Be- 
fore coming to The Marley Co., he was the southwest dis- 
trict manager for the Aerofin Corp., working out of Dallas. 


The Swartwout Co., Cleveland, Ohio, announces the ap- 
pointment of the Industrial Sales & Engineering Co., Mem- 
phis, Tennessee, as sales representatives for the area. Also 
recently announced is the appointment of the Albuquerque 
Engineering Co., in Albuquerque, New Mexico, as power 
plant equipment representatives. 


An announcement has been received from Detroit Stoker 
Co., cf the promotion of Herbert L. Wagner to vice pres- 
ident in charge of engineering. Mr. Wagner will continue 
to be located at the Detroit office of the company, where 
for some time he has had the title of chief engineer. 


Tube Turns, Inc. has announced the appointment of J. T. 
Wing & Co., of Windsor, Ontario, as a distributor of Tube- 
Turn welding fittings and fianges. The Canadian organiza- 
tion, which has a branch in Chatham, Ontario, will repre- 
sent both Tube Turns, Inc., and its subsidiary, Tube Turns 
of Canada Limited. Thomas Robertson & Co., Ltd., of 
Montreal, has been appointed a distributor of Tube-Turn 
welding fittings and flanges with branches in Ottawa and 
the city of Quebec. 


The Minneapolis-Honeywell Regulator Co. has opened an 
office in Puerto Rico to handle sales, service and instal- 
lation in that island as well as the Dominican Republic and 
the Virgin Islands. 
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The recently completed construction of a modern two- 
story building in St. Louis and the addition of a second 
story to the Pittsburgh branch have been announced by 
Johnson Service Co., Milwaukee, manufacturers of auto- 
matic temperature and air conditioning control systems. 
The company has also purchased a new modern building 
in Toronto for its Canadian subsidiary, Johnson Temper- 
ature Regulating Co. of Canada, Ltd. In addition to the 
new properties, Johnson branch offices at Albuquerque, 
Columbus, O., Charlotte, N. C., Portland, Me., and San 
Francisco have been moved to larger and more convenient 
locations. In more definitely outlining the work of the 
various sections of its engineering department, Johnson 
Service has announced the designation of Otto Scharf as 
chief development engineer, Harold W. Alyea as chief en- 
gineer, and Henry F. Wohrer as chief test engineer. John- 
son’s engineering department is headed by chief engineer 
Carl A. Otto. Although the new section chiefs have been 
engaged in their present work for some time, recent clari- 
fication of department procedures resulted in the redefin- 
ing of their duties. Johnson Service has also announced 
the opening of eleven new branch offices. 


Formation of a new mid-Atlantic region with head- 
quarters at Philadelphia has been announced by the 
Minneapolis-Honeywell Regulator Co. The new region will 
comprise the Philadelphia, Washington, Baltimore and 
Richmond territories, and it is expected that several new 
branch offices will be opened within the area later this 
year. The new region formerly was a part of the eastern 
zone with headquarters in New York City. 


Arthur P. Shanklin, vice president of Carrier Corpora- 
tion, Syracuse, N. Y., was elected president of the Air 
Conditioning and Refrigerating Machinery Association at 


the annual spring meeting of the association at Hot 
Springs, Va. 


W. R. Ryburn has been appointed manager of sales— 
seamless products—for the Spang-Chalfant Division of The 
National Supply Co. Mr. Ryburn will make his headquar- 
ters in Pittsburgh. For the past three years he has been 
manager of National Supply’s drilling equipment sales at 
the company’s general sales offices, Toledo, Ohio. 


The Lau Blower Co. announces the election of Thomas 
|. Byrd as vice president in charge of sales. Mr. Byrd has 
been sales manager since September 1943. Before that he 
was department manager in the market development 
division of Armco Steel Corp. 


Frank L. Myers has been appointed 
general sales manager of the Fibrous 
Products Division of Union Asbestos 
& Rubber Co., Chicago, with head- 
quarters of the division at Cicero, 
Illinois. -Prior to joining Union As- 
bestos in 1948, Mr. Myers was with 
Owens-Corning Fiberglas Corpora- 
tion and active in heating, ventilat- 
ing and air conditioning circles. He 
will supervise the sale of pipe insu- 
lation, metal mesh blankets, tailored 
insulations, packings, gaskets, textiles, sound-absorbing 
blankets and specialized building materials evolving out of 
basic fibers in Union Asbestos & Rubber Company’s plants 
in Cicero and Earlville, Illinois; Paterson, New Jersey; 
McGregor, Texas and Marshville, North Carolina. 





F. L. Myers 


Arabol Manufacturing Co., New York, adhesives manu- 
facturers, announces the opening of a factory in Atlanta, 
Georgia—to be located at 225 Moore St., S. E. This new 
Plant is No. 6 on Arbol’s current expansion program. 
Frank J. Michael, who has served this territory for several 


years, will be in charge of sales of the newly created 
southeastern division. 
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a practical grille 
for many purposes 


Here is a Hendrick perforated metal grille 
particularly suitable for many types of 
installations, especially in schools and of- 
fices. The size of the slotted openings, 
13/64” x 114”, prevents even as_ small 
articles as pencils being dropped through 
the grille, and yet there is 59% open area 
for the passage of air. These grilles can be 
furnished in aluminum, bronze, steel or 
stainless steel. 

Hendrick Grilles are fabricated in ac- 
curate sizes, with clean-cut perforations and 
with no burrs or other imperfections; are 
easy to insta'l and always lie flat because of 
a special flattening operation in their manu- 
facture. 

There are over a hundred attractive de- 
signs of Hendrick Grilles from which to 
make selections. Write for detailed in- 


formation. 
Perforated Metals H E N D R | C K 
Perforated Metal Screens 
Architectural Grilles a 
Mitco Open Steel Flooring, Manufachuring 
**Shur-Site"’ Treads and 42 DUNDAFF STREET, CARBONDALE, PA. 
Armorgrids Sales Offices in Principal Cities 
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PRIRLIPS 


FLOAT CONTROLS 


PILOT OPERATED LIQUID CONTROL 
VALVE FOR LARGE EVAPORATORS 


Leading manufacturers of water 
M chillers use and recommend these 
valves. The Phillips pilot operated 
valve responds accurately to a 
small modulating pilot which may 
be either a thermostatic or float 
type expansion valve. They double 
as a liquid stop valve by use of 
small solenoid valve in pilot line. 
Capacities with "Freon" from 20 
to 750 tons; Ammonia 30 to 2000 
tons. For high or low side applica- 
tions. WRITE FOR BULLETIN. 





~ 
701 JR. F. 





el Successful Company ball upon 
the founders earnest wish lo bc of service 
fo the Customer and lhe Industry 





H. A. PHILLIPS & CO. - CHICAGO 


DESIGNERS AND ENGINEERS REFRIGERATION CONTROL SYSTEMS 


3255 W. Carroll Ave. 





Chicago 24, IIl., U.S.A. 








TRIANGL 


i ole 4 


LOW PRICES 
INCLUDE 

_ AS BUILT-IN 
a ody CUSHIONS 
IT’S ALL IN 
THE BALL — 
NO EXTRA 
PARTS TO 
BUY OR 
HANDLE 


SPECIALLY DESIGNED 
MOUNTINGS AVAILABLE 
Write Dept. C 


TRIANGLE MANUFACTURING CO. 
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396 DIVISION STREET 


OSHKOSH, WISCONSIN 
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The Auer Register Co., manufacturer of registers and 
grilles, announces that it has recently acquired and occu- 
pied a much larger plant at 6600 Clement Ave., Cleveland 
5, Ohio. The building provides floor space of 50,000 sq ft. 


Three new appointments in General Electric’s Small and 
Medium Motor Divisions have been announced. These are: 
D. E. Moorhead as administrative assistant to the man- 
ager, O. F. Vea as manager of sales, and F. B. Hornsby as 
manager of engineering. In their new posts, all three men 
will be located at the company’s Schenectady Works. 


Joy Manufacturing Co. announces 
that E. M. Platts, sales vice pres- 
ident, has been elected executive 
vice president to succeed the late 
Arthur S. Knoisen. Mr. Platts joined 
Joy Manufacturing in 1945, through 
Joy’s acquisiticn of La-Del Conveyor 
& Manufacturing Co., producers of 
underground conveyor systems and 
axial flow fans for mines. He had 
served La-Del as vice president, and 
his first pesition with Joy was vice 
presidert in charge of coal equipment sales. Two years 
later he was e’ected to Joy’s board of directors and placed 
in charge of all sales. Mr. Platts began his business career 
with Jones & Laughlin Steel Corp. in 1913. He left this 
firm in 1917 to become associated with Benedum Trees Co. 
He served this company in various official capacities and 
from 1920 to 1929 was general manager of Pittsburgh and 
Wheeling Coal Co. In 1929, Mr. Platts established his own 
manufacturer’s agency for mining machinery, which busi- 
ness he conducted until 1932. In that year, he became one 
of the founders of the La-Del Conveyor & Manufacturing 
Co.. New Philadelphia, Ohio. 





E. M. Platts 


Ralph L. Beach, a native of Chanute, Kansas, who has 
been associated with York Corp., York, Pa., since his grad- 
uation from Kansas State College in 1926, has been pro- 
moted to assistant general service manager of the air con- 
ditioning and refrigeration firm. Prior to his new assign- 
ment, Mr. Beach had been serving as engineer manager 
and district engineer of York’s southern district at Atlanta. 


McDonnell & Miller, Inc., well-known manufacturers of 
boiler water level controls and other safety devices for 
steam and hot water boilers, have moved the company’s 
home offices into a new building especially planned to ac- 
commodate the general offices. The correct address is now 
3500 North Spaulding Ave., Chicago 18, Illinois. 





COMING EVENTS 


Where listed, names or titles of individuals are 
those from whom further information is available. 


POWER ENGINEERS EXPOSITION — 49th annual National 
Power Show, sponsored by the National Association of Power 
Engineers, in conjunction with their 67th annual convention, 
at Hotel Jefferson, Chicago, III. Richard R. Smith Associates, 
82 W. Washington St., Chicago, Ill. ...AUGUST 15-19, 1950. 


CHEMICAL EXPOSITION—Sixth National Chemical Exposition 
of the American Chemical Society, at the Coliseum, Chicago, 
Ill. James J. Doheny, 1155 Sixteenth St., N.W., Washington 6, 
Si lic: siisaceianiecatalinineieiencilinsitaaiainiiiatiiennainiiisiatll SEPTEMBER 5-9, 1950. 


INSTRUMENT CONFERENCE—Sth national instrument con- 
ference and exhibit, of The Instrument Society of America, at 
Memorial Auditorium, Buffalo, N. Y. Richard Rimbach, exec- 
utive secretary of the Society, 921 Ridge Ave., Pittsburgh 12, 
TA: icsotniesecsinneieistinnciaiascieastsebiai SEPTEMBER 18-22, 1950. 
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INTERNATIONAL ENGINEERING CONGRESS — Third Inter- 
national Mechanical Engineering Congress, sponsored by The 
British Engineers’ Association, to be held in Brussels, Belgium. 
A. W. Berry, Director of Association, 32 Victoria St., London, 
S.W. 1, England. ................222.2.2--20 SEPTEMBER 18-23, 1950. 


PETROLEUM CONFERENCE—Petroleum Mechanical Engineer- 
ing Conference, at Hotel Roosevelt, New Orleans, La. Secretary, 
American Petroleum Institute, 50 W. 50th St., New York, N. Y. 
ssscannciunaieaieiiaieablihaaiiindaliadniaiednimaieahitt SEPTEMBER 25-27, 1950. 


AGA CONVENTION AND EXPOSITION—Biennial Exposition 
of Gas Appliances and Equipment, in conjunction with 1950 
annual convention of the American Gas Association, at Con- 
vention Hall, Atlantic City, N. J. Secretary, AGA, 420 Lexing- 
ton Avenue, New York 17, N. Y., and secretary, Gas Appliance 
Manufacturers Association, 60 E. 42nd St., New York 17, N. Y. 
OCTOBER 2-6, 1950. 








METALS MEETING—Annual meeting of the American Society 
for Metals, in Chicago, Ill. For hotel and other details, write 
W. H. Eisenman, national secretary, 7301 Euclid Ave., Cleve- 
ED Ti SIU  eeiccctectiseiiinsititnennssianmacentancicitiil OCTOBER 23-27, 1950. 


WELDING MEETING—Annual meeting of the American Weld- 
ing Society, in Chicago, III. For hotel and other details, write 
J. G. Magrath, national secretary, 33 W. 39th St., New York 
CD GRE Wie sereneiisatthinicitenianianenimananinineiiel OCTOBER 23-27, 1950. 


REFRIGERATION WEST COAST EXHIBIT—West Coast Educa- 
tional Exhibit and Conference, of the Refrigeration Equipment 
Manufacturers Association, at Municipal Auditorium in Long 
Beach, Calif., to be held simultaneously with 5th annual con- 
vention of the Refrigeration & Air Conditioning Contractors 
Association. Edna Berggren, executive secretary, 228 No. La 
Salle St., Chicago 1, Wh. ....222.2222222... NOVEMBER 17-19, 1950. 


POWER SHOW — 19th National Exposition of Power and 
Mechanical Engineering, sponsored by the American Society of 
Mechanical Engineers, in conjunction with the society’s annual 
meeting, at Grand Central Palace, New York, N. Y. Charles F. 
Roth, president, International Exposition Company, Grand Cen- 
tral Palace, New York..... NOVEMBER 27—DECEMBER 2, 1950. 


ASRE MEETING—Annual convention of the American Society 
of Refrigerating Engineers, at Hotel Commodore, New York. 
M. C. Turpin, secretary, 40 W. 40th St., New York 18, N. Y. 
Niiibihshiannvininiaibuianieininnnuimciimaaiabe DECEMBER 3-6, 1950. 


ASHVE EXPOSITION AND MEETING—57th annual meeting 
of the American Society of Heating and Ventilating Engineers, 
at the Bellevue-Stratford, Philadelphia, Pa., in conjunction with 
the 10th International Heating and Ventilating Exposition at 
the Commercial Museum, Philadelphia. A. V. Hutchinson, 
secretary of the Society, 51 Madison Ave., New York 10, 
Tal Wi cucadanbiniacbintciceiniadaetamnineneiiiiat JANUARY 22-26, 1951. 


FOUNDRYMEN’S CONVENTION—55th annual convention of 
the American Foundrymen’‘s Society, in Buffalo, New York. 
William W. Maloney, secretary-treasurer of the Society, 616 
S. Michigan Ave., Chicago 5, Ill. ..........-- APRIL 23-26, 1951. 


REFRIGERATION MEETING—Annual meeting of the Refrigera- 
tion Equipment Manufacturers Association, at The Homestead, 
Hot Springs, Va. George E. Mills, public relations director, 
REMA, 1346 Connecticut Ave., N.W., Washington, D. C. 

cies tnalnapenieasaiaieamainiinciadunil APRIL 30—MAY 2, 1951. 


INSTRUMENT CONFERENCE AND EXHIBIT—1951 Instru- 
ment conference and national exhibit of the Instrument Society 
of America, at the Coliseum, Houston, Tex. John McCaffery, 
assistant executive secretary of the Society, 921 Ridge Ave., 
Pittsburgh 12, Pa. ...........-..s0220---+- SEPTEMBER 10-14, 1951. 


| REFRIGERATION SHOW—7th All-Industry Refrigeration and 
Air Conditioning Exposition, at Navy Pier, Chicago, III. Show 
director, REMA, 1346 Connecticut Ave., N.W., Washington, 
2 i ‘scancguiahaiasianashiiaiaenetinaamnnal NOVEMBER 5-9, 1951. 
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PATTERSON 


...refrigeration components 
you can rely on 


HOT Gas 
INLET 
REGUL ATOR \ 
rye 









Freon Condenser 


Standard unit with copper fin 
tube construction, re- 
movable cast iron water 





chambers. Freon open- 
ings to receive o.d. 
copper tubing. Sized up 
to 400 tons capacity. 





Freon Cooler — 
dry expansion type 


Billet type carbon steel freon chamber 

with adapters for o.d. copper tubing; removable 
tube bundle; U-shaped copper tubing; carbon 
steel construction except tubing or in 
materials to meet requirements. 





















Balance Loader (Patented) 


Designed to control automati- 
cally refrigeration capacity in 
accordance with load demands. 





Here you have three very useful auxiliary units 
for that refrigeration system you are laying out 
or installing. Our engineers will be glad to recom- 
mend proper types and sizes for your requirements. 





Literature on ali Patterson 
Equipment available. 


Patterson-Kelley C@., 


HC. 


98 Burson Street @ East Stroudsburg, Pa. 





Offices or Representatives in Principal Cities 
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. fer INDUSTRIAL PLANT ENGINEERS 

\ CONSULTING ENGINEERS 
INDUSTRIAL HYGIENE ENGINEERS 
STUDENTS 
VENTILATING ENGINEERS 
ARCHITECTS 
SHEET METAL CONTRACTORS 


OMPLETE 


DESIGN INFORMATION Of 
EXHAUST SYSTEMS 


2nd Edition Completely Revised 


~ 
Nd 
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This book tells how to design, build or buy an exhaust 
ventilating system that will adequately and economically 


zi ANSWERS TO THESE AND MANY perform its functions as prescribed by the industrial hygiene 
1 OTHER PRACTICAL QUESTIONS expert or by law. It dispels the mystery surrounding exhaust 


4 IN A SINGLE HANDY VOLUME! work, and presents its subject in straightforward, simple 


: engineering terms. It covers: 
: What gage metal would you use for an 18-inch 


exhaust duct in heavy service? @ Basic information on flow of fluids 
Does a fianged hocd require as much air volume 


| to accomplish its job as an unflanged hood? @ Definitions and explanations of terms and fundamentals 

ms 

.° What conveying velocity would you use for : ; 

be, grain, and what for light shavings? @ Design of exhaust hoods and how air flows through them 

i. What single rule covers the design of exhaust @ Friction in ducts and how to calculate it 

: hoods for coarse particles? 

ie What dimensions and what results are to be @ How to design piping, or ducts 

Pe expected from exhaust slots on tanks such as 
vats, plating tanks, etc.? @ Dust separators 

K If state codes do not allow the use of equalizers , ‘ 

ie in ducts, what is the preferred alternative? @ Low pressure conveyors for carrying bulk materials, 

tht What are the recommended inlet velocities for such as grain or sawdust, by air stream 
make-up air? ‘ . 
A canopy type hood and a “floor sweep” have @ Structural details System planning 
aaa iia elias @ How to make measurements of air flow in the field 
Charts of friction losses in straight ducts are : ise: n be 
easy to find. Do you have equally usable The book is a penanend a an rune! eee ca 
information on losses through elbow? completely designed from the information it contains, and 
aes the least costly cleaning no other books are needed as references. 


What is the effect of a change of 
speed on the characteristics of a 
fan? 


What are four steps in determining 
the air volume flowing through an 
exhaust system? 


What simple formula gives the 
air volume through an_ exhaust 
hood? 
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SENSIBLE HEAT LOSS IN FLUE GAS — ITS MEANING 


The accompanying combustion charts conclude 
a series covering a wide variety of fuels and 
enabling the determination of (a) the amount of 
excess air and (b) the sensible heat loss up the 
stack. The former can be found if the CO, con- 
tent of the flue gas is known; if, in addition, the 
flue gas temperature is known, the sensible heat 
loss can be determined. 

These charts show only sensible heat loss, and 
do not include heat lost due to combustion of 
hydrogen in the fuel and other stack losses. 

The charts give the total sensible heat loss 
expressed in percent of the gross heating value 
of the fuel in question. They also show the weight 


.of air necessary to burn, with perfect combustion, 


a unit of the fuel under consideration. From these 


data, additional information can be derived. 
- Example. Refer to the upper of the two accom- 


panying charts. A furnace burning this gas has a 
a flue gas temperature of 600F, 6% CO,, no CO. 
What can be determined about the installation? 

Solution. Following horizontally to the left 
from 6 on the right hand scale to the curved line, 
thence vertically down and find 97% excess air. 
Moving up from the curve to the 600F line, thence 
left and read 19.2% sensible heat loss. 

Since the chart shows (upper right) a gross 
heating value of 1020 Btu per cu ft for this gas, 
192 x 1020 = 195.8 Btu per cu ft is lost as 
sensible heat. 


The excess air was read as 97%. Therefore 


1.97 times the amount of air required for perfect 
combustion is being supplied. The air required 
for perfect combustion is 0.7399 Ib per cu ft of 
gas; since ordinarily 1 cu ft of natural gas weighs 
in the neighborhood of only .05 lb per cu ft, the 
weight of the flue gas with perfect combustion is 
only 0.75 + 0.05 — 0.80 Ib per cu ft of gas, with 
a specific heat of 0.24. Tihe heat required to raise 
the flue gases from 1 cu ft of gas with perfect 


combustion from a room temperature of 70F to 
600F would then be 


0.80 x 0.24 «x (600 — 70) = 102 Btu. 


But there is 97% excess air, or .97 X 0.74 lb 
= 0.72 lb per cu ft of gas, and to heat this 
through the same range requires 


0.72 X 0.24 « (600 — 70) = 91.5 Btu 


(The sum of 102 and 91.5 is 193.5, as compared 
to the 195.8 obtainéd previously as the total.) 

The probable safe limits with this gas might 
be an excess air of 50% and a flue gas tempera- 
ture of 400F. In this case the total sensible heat 
loss would be 


[0.80 + (50% x 0.74)] XK .24 x (400— 70) = 
92.6 Btu per cu ft of gas 


This would reduce the sensible heat loss from 


926 
19.2% to——=9.1%. 
1020 


The total sensible heat loss with the four dif- 
ferent combinations of high and low excess air 
and flue gas temperature are thus as follows: 


High temperature (600F) and high excess air 
(97%) == 190 Btu per cu ft : 


High temperature (600F) and low excess air 
(50%) == 146 Btu per cu ft 


Low temperature (400F) and high excess air 
(97%) == 121 Btu per cu ft 


Low temperature (400F) and low excess air 
(50%) = 93 Btu per cu ft 


In percent of heat in the fuel, the figures for 
these four cases are, respectively, 19%, 14%, 
12% and 9%. 

Since the foregoing case with a 600F flue gas 
temperature and 97% excess air is by no means a 
bad one, and the final case of 400F and 50% not 
one impossible to attain, the importance of both 
the excess air and high temperature are .illus- 
trated. In this case savings of 10% are possible 
in fuel consumption; in more extreme cases a 
reduction of heat loss up the flue of: as much 
as 30% to 50% is possible. 

The following very rough figures apply to any 
fuel. They are intended only to indicate relative 
values: 

With 100% excess air, the heat lost in dry flue 
gas will increase by 4 percentage units for each 
100F increase in flue gas temperature. (For ex- 
ample, the loss at 400F is 13%; at 500F it will 
be 17%, at 600F, 21% and soon.) At 75% excess 
air the increase is 314 percentage points per 100F 
increase. 

At 550F flue gas temperature, an increase of 
10 percentage points in excess air gives a 1 per- 
centage point increase in heat loss. (For example, 
at 50% excess air, the loss is 14%4%; at 100% 

100 — 50 
excess air the loss will be 14% Ae 
1 


1912%.) At 750F the increase is 1.2 percentage 
points for each 10 percentage points increase in 
additional excess air. 

It can be said, then, that for any fuel with 25% 


excess air and a flue gas temperature of 400F,. 


which would be about the ultimate in good opera- 
tion, the dry flue gas loss would be about 84%. 
Ordinary good practice might be 50% excess air 
and 600F flue gas temperature with a loss of 
16%. With 100% excess air and 1000F flue gas 
temperature, the loss would be 33%. Therefore, 
the dry flue gas loss can range from 8% to 50%, 
with 15% representing about the maximum in 
good practice that could be expected in the field 
and with anything under 20% being quite ac- 
ceptable operation. 
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SENSIBLE HEAT LOSS IN FLUE GAS — NATURAL GAS 


NATURAL GAS 
(Similar to certain Kansas gases) 
Analysis: Chg 89.8% Ne LOR 
Cote G38 H20 1.7 lt 
Or O02 COp10 


Heat Value, Gross 1020 Btu-per Cu. Fe. 13 
_ Net 920 Btu per Cu. Fé. 
@- 0.7399 Lb per Cu. Ft. of Fuel l2 
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$ Flue Gas - 10.71 Cu.Fé. per Cu.Ft. of Fuel 
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be. Analysis: CHa 95.0% Nz, 10% 
Cole Ul HzO 1.7 Ma 
O, O2 CO, 1.0 
. Heat Value,Gross 980 Btu per Cu. Ft. 
> Net 882 Btu per Cu.Fe. 
oe Air Regd- 0.72 Lb per Cu. Fé. of Fuel l2 
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